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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
YCT-442 


FOR FURTHER ACTION SeeNotif ' cationofrransmittal o f International Preliminary 

Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 

PCT/JPOO/00444 


International filing date {day/ month/year) 
28 January 2000 (28.01 .00) 


Priority date (day/month/year) 

28 January 1999 (28.01.99) 


International Patent Classification (IPC) or national classification and IPC 

C07K 5/087, A61K 38/06, A61P 1/00, 5/00, C07K 5/062, 5/065, C07C 229/06, 229/36 


Applicant 

CHUGAI SEIYAKU KABUSHIKI KAISHA 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



r~ | This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



. sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability- 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 
Certain observations on the international application 
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VII 
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Date of submission of the demand 

28 January 2000 (28.01 .00) 


Date of completion of this report 

02 August 2000 (02.08.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



[ 1. Basis of the report 

| i . With regard to the elements of the international application:* 
^ the international application as originally filed 

[ | the description: 

pages 

pages , 

pages , . 



Rational application No. 

PCT/JP00/00444 



, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 



, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages m 



, as originally filed 



, filed with the demand 



filed with the letter of 



□ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

H The statement that the subsequently furnished wr.tten sequence listing does not go beyond the d.sc.osure 

international application as filed has been furn.shed. ^ 

□ The statement that the information recorded in computer readable form is .dent.cal 

been furnished. 

I 4. □ The amendments have resulted in the cancellation of: 

| | the description, pages . 

| | the claims, Nos. __ 

| | the drawings, sheets/fig 



^ tk- v, k ^Wished as if (some of) the amendments had not been made, since they have been considered to go 

I This report has been established as u vsornc uw i R , R ■ ?Q 2 , c \\ ** 

1—1 beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 
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ational application No. 

PCT/JPOO/00444 



IV. Lack of unity of invention 



1- In response to the invitation to restrict or pay additional fees the applicant has: 
□ restricted the claims. 



paid additional fees. 

□ 

paid additional fees under protest. 

□ 

neither restricted nor paid additional fees. 



2. 



□ This Authority found that the requirement of unity of invention is not complied with and chose according to p„u a* 
not to invite the applicant to restrict or pay additional fees. ^» v»cu wan ana cnose, according to Rule 68. 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13 1 13 2 and 13 3 is 
□ complied with. 



not complied with for the following reasons: 

This examination finds that the compounds set forth in Claims 30-34 are intermediates of the 
compound set forth in Claim 1, and because the compounds set forth in Claims 30-34 are each 
compounds that are not novel, it cannot be stated that the main structural members shared bv the 
intermediates and the final product are novel. 

Therefore, the subject matter of Claims 1-29, 30, 31, 32, 33, and 34 do not all share the same 
technical matters, and the inventions of Claims 1-29, 30, 31, 32, 33 and 34 do not constitute a 
group of inventions so linked as to form a single general inventive concept. 



4 ' ?S C T- y ' foIl0win 8 P arts of the international application were the subject of international preliminary 

in establishing this report: 



ing this report 
all parts. 

□ the parts relating to claims Nos 



examination 
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tional application No. 

PCT/JP00/00444 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1 . Statement 

Novelty (N) 



Inventive step (IS) 



Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



6-12,19,21-23,25-27 



1-5,13-18,20,24,28-34 



6-12,19,21-23,25-27 



1-5,13-18,20,24,28-34 



1-34 



YES 
NO 

YES 
NO 

YES 
NO 



| 2. Citations and explanations 

The inventions set forth in Claims 1, 13-18, 20, 24, and 28-29 are described in document 1 [JP 7-188282 
Al (Yoke Suetsuna) 25 July 1995 (25.07.95)] and document 2 [JP, 6-220088, Al (Asah'i Chemical 
Industry Co., Ltd.) 9 August 1994 (09.08.94)] cited in the international search report, and therefore do not 
appear to be novel and do not appear to involve an inventive step. Documents 1 and 2 describe 
compounds corresponding to General Formulas (1), (4), and (5) of this application. < 

The inventions set forth in Claims 1-5, 13-18, 24, and 28-29 are described in document 3 [EP, 532466 
A2 (C.ba-Ge.gy AG) 17 March 1993 (17.03.93] cited in the international search report, and therefore do 
not appear to be novel and do not appear to involve an inventive step. Document 3 describes compounds 
corresponding to General Formulas (1), (4), and (5) of this application. 

TJL'nn^^T f ° rt , hin ?' aim 30 iS described in document 4 [EP, 1 1 1266, A (Ciba-Geigy AG) 20 June 
1984 (20.06.84] cited .n the international search report, and therefore does not appear to be novel and 
does not appear to involve an inventive step. Document 4 describes a compound corresponding to 
General Formula (6) of this application. 

The invention set forth in Claim 31 is described in document 5 [WO, 97/19908, Al (Nihon Noyaku Co 
Ltd.) 5 June 1997 (05.06.97)] cited in the international search report, and therefore does not appear to be 
novel and does not appear to involve an inventive step. Document 5 describes a compound 
corresponding to General Formula (7) of this application. 

The invention set forth in Claim 32 is described in document 3 and document 6 [Budavari S et al "The 
Merck Index," (1996) Merck & Co., Inc., p. 1677] cited in the international search report, and therefore 
does not appear to be novel and does not appear to involve an inventive step. Documents 3 and 6 
describe a compound corresponding to General Formula (8) of this application. 

J h A in .^?S« w f °? h in C ' aim 33 iS described in documents 3, 5 and 7 [Budavari S. et al., "The Merck 
Index, (1996) Merck & Co., Inc., p. 1253] cited in the international search report, and therefore does not 
appear to be novel and does not appear to involve an inventive step. Documents 3, 5 and 7 describe a 
compound corresponding to General Formula (9) of this application. 

T"? in .^?o^ S K e ! f( TV n C ' aim 34 i? described in documents 3-5 and 8 [Budavari S. et al., "The Merck 
Index, (1996) Merck & Co., Inc., p. 1690] cited in the international search report, and therefore does not 
appear to be novel and does not appear to involve an inventive step. Documents 3-5 and 8 describe a 
compound corresponding to General Formula (10) of this application 
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VI. Certain documents cited 



Certain published documents (Rule 70.10) 



Application No. 
Patent No. 



Publication date 
(day/month/year) 



Filing date 
(day/month/year) 



Priority date (valid claim) 
(day/m onth/year) 



WO,00/17231,A1 30 March 2000 (30.03.2000) 24 September 1999 (24.09.1999) 24 September 1998 (24.09.1998) 
[E.X] 

WO,99/09053,A1 25 February 1999(25.02.1999) 14 August 1998(14.08.1998) 15 August 1997(15.08.1997) 



2. Non-written disclosures (Rule 70.9) 

Date of written disclosure 

Kind of non-written disclosure Date of non-written disclosure referring to non-written disclosure 

(day/month/year) (day/month/year) 
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I VIII. Certain observations on the international application 



| '££^£Z^J?J£ y ofthe c,aims ' descriplion ' 1Bd drawings or on * e « uestion ^ - **» « **» 

The inventions of Claims 1-22 and 24-34 are not sufficiently supported in the Specification. 

The compounds described in Claims 1-22 and 28-34 are described as a Markush type claim that 
includes an extremely large number of compounds. However, based on the description in the 
Specification, this examination finds that not all of these compounds have the desired activity. 

Furthermore, it should be noted that the compounds described in Claims 30-34 are present in an 
extremely large number of prior art documents in addition to the documents cited in the 
international search report. 
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International application No. 

PCT/JP00/00444 


International filing date (dayJmonih/year) 
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Priority date {day/month/year) 

28 January 1999 (28.01.99) 


Internationa! Patent Classification (IPC) or national classification and IPC 
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Applicam CHUGAI SEIYAKU KABUSH1KI KAISHA 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



sheets, including this cover sheet. 



r-l This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or ^^^^ £fle 
1— I amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Cenain defects in the international application 
Certain observations on the international application 
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INTERNATIONAL PRELIMINARY EXAMINATION R EPORT 
I. Basis of the report 

1 . With regard to the elements of the international application:* 
the international application as originally filed 
the description: 



International application No. 

PCT/JP00/00444 



□ 



, as originally filed 



Daees 
Daees 




, filed with the demand ' 


Daees 

| | the claims: 

pages 


, filed with the letter of 


, as originally filed 


pages 


, as amended (together 


with any statement under Article 19 
, filed with the demand 


Daees 
| | the drawings: 


, filed with the letter of 


, as originally filed 


pages . __ 

pages . 




, filed with the demand 


pages _ 

| | the sequence listing part of the description: 


, filed with the letter of 


, as originally filed 


pages . 

pases 

pages , 


, filed with the letter of 


, filed with the demand 



□ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3 With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the bas.s of the sequence listing, 
contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the d.sclosure 
international application as filed has been furnished. _„„„,.„ ,i K , inB has 

The statement that the information recorded in computer readable form is identical to the wntten sequence hst.ng has 

been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

| | the description, pages _ _ 

| 1 the claims. Nos. . 

I | the drawings, sheets/fig 



, n This report has been established as if (some of, the amendments had no, been made since they have been considered to go 
5- l_J be y 0nd the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 

♦ * Tny lepilLnen, sheet canning such amendment must be referred to under item 1 and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP00/00444 



IV. Lack of unity of invention 



1. In response to the invitation to restrict or pay additional fees the applicant has: 
1 | restricted the claims. 
DKI paid additional fees. 
| | paid additional fees under protest. 
| | neither restricted nor paid additional fees. 

□ This Authority found that the requirement of unity of invention is not complied 
not to invite the applicant to restrict or pay additional fees. 



with and chose, according to Rule 68.1, 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 
I I complied with. 

not complied with for the following reasons: 



This examination finds that the compounds set forth in Claims 30-34 are intermediates of the 
compound set forth in Claim 1, and because the compounds set forth in Claims 30-34 are each 
compounds that are not novel, it cannot be stated that the main structural members shared by the 
intermediates and the final product are novel. 

Therefore, the subject matter of Claims 1-29, 30, 31, 32, 33, and 34 do not all share the same 
technical matters, and the inventions of Claims 1-29, 30, 31, 32, 33 and 34 do not constitute a 
group of inventions so linked as to form a single general inventive concept. 



4. Consequently, the following pans of the international application were the subject of international preliminary examination 
in establishing this report: 



all pans. 

1 1 the parts relating to claims Nos. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Bnai application No. 
PCT/JP00/00444 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement _ 



I . Statement 



Novelty (N) Claims 6-12,19,21-23,25-27 YES 

Claims 1-5,13-18,20,24,28-34 NQ 

Inventive step (IS) Claims 6-12,19,21-23,25-27 YES 

Claims 1-5,13-18,20,24,28-34 N0 

YES 

Industrial applicability (IA) Claims 1-34 



Claims . 



NO 



2. Citations and explanations 

The inventions set forth in Claims 1, 13-18, 20, 24, and 28-29 are described in document 1 [JP, 7-188282, 
Al (Yoko Suetsuna) 25 July 1995 (25.07.95)] and document 2 [JP, 6-220088, Al (Asahi Chemical 
Industry Co Ltd ) 9 August 1994 (09.08.94)] cited in the international search report, and therefore do not 
appear to be novel and do not appear to involve an inventive step. Documents 1 and 2 describe 
compounds corresponding to General Formulas (1), (4), and (5) of this application. 

The inventions set forth in Claims 1-5, 13-18, 24, and 28-29 are described in document 3 [EP, 532466, 
A2 (Ciba-Geigy AG) 17 March 1993 (17.03.93] cited in the international search report, and theretore do 
not appear to be novel and do not appear to involve an inventive step. Document 3 describes compounds 
corresponding to General Formulas (1), (4), and (5) of this application. 

The invention set forth in Claim 30 is described in document 4 [EP, 1 1 1266, A (Ciba-Geigy AG) 20 June 
1984 (20 06 84] cited in the international search report, and therefore does not appear to be novel and 
does not appear to involve an inventive step. Document 4 describes a compound corresponding to 
General Formula (6) of this application. 

The invention set forth in Claim 31 is described in document 5 [WO, 97/19908, Al (Nihon Noyaku Co., 
Ltd ) 5 June 1997 (05.06.97)] cited in the international search report, and therefore does not appear to be 
novel and does not appear to involve an inventive step. Document 5 describes a compound 
corresponding to General Formula (7) of this application. 

The invention set forth in Claim 32 is described in document 3 and document 6 [Budavari S. et al., "The 
Merck Index," (1996) Merck & Co., Inc., p. 1677] cited in the international search report, and ™ ere ™ r& 
does not appear to be novel and does not appear to involve an inventive step. Documents 3 and t> 
describe a compound corresponding to General Formula (8) of this application. 

The invention set forth in Claim 33 is described in documents 3, 5 and 7 [Budavari S. et a!., "The Merck 
Index," (1996) Merck & Co., Inc., p. 1253] cited in the international search report, and therefore does not 
appear to be novel and does not appear to involve an inventive step. Documents 3, 5 and 7 describe a 
compound corresponding to General Formula (9) of this application. 

The invention set forth in Claim 34 is described in documents 3-5 and 8 [Budavari S. et al., "The Merck 
Index " (1996) Merck & Co., Inc., p. 1690] cited in the international search report, and therefore does-not 
appear to be novel and does not appear to involve an inventive step. Documents 3-5 and 8 describe a 
compound corresponding to General Formula (10) of this application. 
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VI. Certain documents cited 
1 . Certain published documents (Rule 70.10) 



AnnlicationNo Publication date Filing date 

P faS,tNo (dayfmontVyear) (doy/mon.^ear) 



Priority date (valid claim) 
(day/month/year) 



WO,00/17231,A1 



30 March 2000 (30.03.2000) 24 September 1999 (24.09.1999) 24 September 1998 (24.09.1998) 



,qqg m 02 1999^ 14 August 1998 (14.08.1998) 15 August 1997 (15.08.1997) 
WO,99/09053,A1 25 February 1999 (25 .02.1 9*9) 14 nuguai 7 v 



. -Non-written disclosures (Rule 70.9) 

Kind of non-written disclosure 



Date of non- written disclosure 
(day/m onih/year) 



Date of written disclosure 
referring to non- written disclosure 
(day/month/year) 



Form PCT/IPEA;409 (Box VI) (July 1998) 



THIS PAGE BLANK mspto) 




INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP00/00444 



VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

The inventions of Claims 1-22 and 24-34 are not sufficiently supported in the Specification. 

The compounds described in Claims 1-22 and 28-34 are described as a Markush type claim that 
includes an extremely large number of compounds. However, based on the description in the 
Specification, this examination finds that not all of these compounds have the desired activity. 

Furthermore, it should be noted that the compounds described in Claims 30-34 are present in an 
extremely large number of prior art documents in addition to the documents cited in the 
international search report. 
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International application No. 
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A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07K 5/087, A61K 38/06, A61P 1/00, A61P5/00, C07K 5/062, C07K 5/065, 
C07C 229/06, C07C 229/36 

According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
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Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 




Electronic data base consulted during the international search (name of data base and, where practicable~search terms used) 

REGISTRY (STN) , CA (STN) , CAPLUS (STN) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


E,X 
P,X 

X 

X 
X 


WO, 00/17231, Al (Chugai Pharmaceutical Co. , Ltd.) , 
30 March, 2000 (30.03.00) (Family: none) 

WO, 99/09053, Al (Chugai Pharmaceutical Co., Ltd.), 

25 February, 1999 (25.02.99) 

& AU, 9886490, Al & JP, 2000-044595, A2 

JP, 7-188282, Al (Yoko Suetsuna), 

25 July, 1995 (25.07.95) (Family; none) 

JP, 6-220088, Al (Asahi Chemical Industry Co., Ltd.), 
09 August, 1994 (09.08.94) (Family: none) 

EP, 532466, A2 (CIBA GEIGY AG) , 
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1, 13-18,20, 
24,28-29 

1,13-18,20, 
24,28-29 

1-5, 13-18, 
24,28-29, 
32-34 




^ Further documents are listed in the continuation of Box C. ^] See patent family annex. 




* Special categories of cited documents: T later document published after the international filing date or 

"A** document defining the general state of the art which is not priority date and not in conflict with the application but cited to 
considered to be of particular relevance understand the principle or theory underlying the invention 
earlier document but published on or after the international filing "X" document of particular relevance; the claimed invention cannot be 
date considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the document is 

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such 
means combination being obvious to a person skilled in the art 

"P" document published prior to the international filing date but later "&" document member of the same patent family 
than the priority date claimed 
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(57) Abstract 

Substituted phenethylamine derivatives exhibiting motilin receptor antagonism and being useful as drugs, which are compounds 
represented by general formula (I), hydrates of the same, or pharmaceutical^ acceptable salts thereof, wherein Cy is a group represented by 
general formula (2): an optionally substituted heterocyclic group, C 3 -C 7 cycloalkyl or phenyl; R], R 2 , R3, R4 and R 5 are each hydrogen, 
halogeno, hydroxyl, amino, trifluoromethy! or cyano, at least one of R t , R 2 , R3, R4 and R 5 being halogeno, trifluoromethyl orcyano. 
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^?t«7x-;n$gt. R P R 2 , R 3 , r 4% R 5 ^7tcmM^> Any 
R 2 > R 3 , R 4 , R 5 <&-5 54>&:< i^-od J\u*f>WL=f-. hU7MD^ 

R 9 «, UT^Tt) «kt^3!H& 1 - 6 (Dfiil & L < «^^0D7 

)utr-ji^ m^m^LT^x^^mm^L 2-6 ©aiife l < 

;US^*To R 9 <hR 20 «-M{'^oTM^3~7C9~>/7P7';^;i,S 

Rutt, tKSSK^, HiftS&WbTiriT i b«fcv^5!iS5[i^3©it«t>L<tt 
»tt«tt07;|/*JU«, -CO-N (R 14 ) R 15 , *)lXlri/)Vm. Sfctt, 

R 12 lt tK^S, ££tt, -OR 16 ^t„ 
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^ 2 ~ 6 L < «^^(D7;^-^», 2-6 0O« fc L < 

te#&mi*<7)7;i^-;|^ Sfctt-ttS; (3) 

Rl7 

— r R i8 (3) 

^19 

5 t^^n^a^to 

R 14 *5<£rj?R 15 «u IwJ-Sfcteg&oT* tKHIHS lil^f iT^Tfc 
=k l^ltgc 1 ~ 4 Oitli b < «#&3itK©7;i^,«, 3 ~ 7 © □ 

10 £fc£-N (R 14 ) R 15 iLt, WWiMZmVT^TbJ:^3^7 fkmcDT^ 

R 16 &> M^i~4<Dii:ii^(D7;^;us^-r. 
15 «5>^n7;i/^--;ps^-ro 

<SU Cy^3^>FU»^H (i) R u ttl^l^UWT 
=&£^*g??lgi-?&3rt\ -£tz\t. (i i) R 6 «tKSM^T$>0 ; R 7 «7==y 
20 ; R 8 «^^;USTS5D ; R,tt<y^D_e;HT*0 ; R» 0 Jtt**K- 

D^i/;i,a6T?fe»3 ; R l3 «t e r t-^;U£T&0 ; X«*;^zJHtS 

fcagijim, (i) T^$n^>^#)^^r^^<hbT^wr-5 
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*mWit, -j&xt (4) 



(5**, Cy, R 5 . R„ R 9 , R 20> R 10 , r i2> Ri3 ^ x*5«fctfYWU If 
H»ft«tt07JWH, -CO-N (R 14 ) R 15 (CCT?, R 14 , R 16 tt» 

&fz. *mmz. -mix (5) 



(itf, Cy, R 6 , R 8 , R 9% R 20> r io , Ri2% Ri ^ X £>£OT«, If 
Efifcb<n^fi«tt©m;n, -CO-N (R 14 ) R 15 (i:^ R 14 , 
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Ri 5 tmxmi\z&vzt®cMMZiBi-? 0 ) , zs)vm. i 
&mmz, -jR^c (6) 




R 2 o R 9 Rl0 



(6) 



r 8 , r 9 , r 20 , r 10 ^r 12 , r 13 , &£ztY\z % tmmnz&bt 

U^8itt07^«, -CO-N (R 14 ) Rl5 Ri4> Rig 

tt*®X¥ttk:tf « b 5 

*%BJ«, -jfi^ (7) 



Cy. 



R 20 R 9 



(7) 



(St*. Cy, R 6 , r 8 , r 9 , r 2o> ^^ocxtt, ff*iSl JC&ttS^i; 

P 2 tt. fi«$nT^Tfe±H*;^+y;p S , JfiJUsm* £fett, JKKS 
25 #^tt, -jKifc (8) 
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10 



15 



20 



*> Is <KfttmVt<D7 -CO-N (R l4 ) R 15 Cid^ Rl4 , r 

s ym&m lt^s^*& i ~ 3 ©am t> u < nft&mixoT )\,*)vm. 
r 12 ' 7k&m, izrzit, -or 16 c^dT. R 16 mmmiiz&tfz>£ 

( 9 ) 



^ «&HJ«, — «5S: (10) 



(it*> R 8 , R 9 , R 20 ttJ»^ltC*3ttS<I:lRli;iRi*^-rc 
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— «i£ (1) T-^$n^^#jCD^{c*3^T> Cyl;*lt5- JR^ (2) 

Cy\Z*VZ-&& (2) TS$tl5IOR p R 2 , R 3 , R 4> R^LTO, 

U^S^^ms&^TftSClt. S»^^ttR 2 *5 c fc^R 3 ^fW|-(Z)A D y>^ T 
Wut^ffSlH. R,*tAD^>JgfT*oT, R 14 R 2 , R 4 , R g 

R " R ^ RB#^rnfc**w?T**ft;^fc ; Rl , r 2 , r 3 ^ R4< Rs<Z) 

3-^0071^1, 3, 4-y^DD7i-;H 1 2 
bFD + y7iz;H, 3-7DtD-4-kKo+y7 1 - 4-Hj 7 
MD^^7i-;H ( 4-y7/7x-JH^Sb< > 4-7MP7x 

BIEUM^, ^I^$tl§ at < £fcl^tfll&JWSii-& 
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u^S, tfnu^x^g, tr^v^us, t?^u^x;i,g, ^h^tKD-ry 
K^->S, 7$yi, *fF;ps, xfp;us, h'j7;i/tDyfJH ( #ji^^> 

C y I^^SIM^LT^Tfei^llii,!: ITU 3 — -f > K U 
10 0£L^„ 

C y (C^tt-S^li^ 3 ~ 7 (Dzy^7UT)^)^t Ittt, n^>5P 
i/ p a i/)immT £ L ^ „ 
CyTO±CD=t-5^ft^-r§^\ CytbT«-K (2) , B&S£ 

15 3, 4-y7Mn7i-M, 4-7 0 0 7x-JH, 3-^nn 

!7;nx;i^ 3, 4-y^OD7xZJH ( 2-70^D-4-tFn^y7i 

3-7otn-4-hFD^y7izjH, 4 - h U :7;i^n^;i,7 

M0 7iZM^H^tLH, 
20 R 6 f;::fctt3, M^S^^bTV^TfecfcV^^l~3^BlifeL<«^m 

^T^$f^b^ 0 ±ieT;u^s«, i feu<«^-nj^ji<z)i5i-t ) b< 

R 6 }C&tt£, S^»^LT^T : t)J:U^^l~3^a^feL<«^|i 
R 6 «, W±<£J;?&^il£*rrs^\ R 6 ilt(l t^MMT, *3\N,£j&t 
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_LCO[WJ-fe b < te^&o fc_tSE£>e&S£W bT V^T «fc H„ 

R 7 {:^[j-5, g$S£W bT^T t> «fc ^je*^ 1 ~ 3 (DUm^b b < 

io S^CTSbv^ 

^sfcgt i ~ 3 ©fi t> b < te#&££tR©7;wi'£fc: n, 
x^;i/a^f^bv\ ±iBT5y»tt, i feb<«^njw±(7)|s]-feb< 

15 R 7 K£W-3> Mf&S£#bT^Tt>i:^75./S£:bT«, l*>b<te^n 
EU:©^— b < teg&o fe^3(5» 1 ~ 3 <DW.mh b < ttfr&glttWTJWl'S 

y^W5/S, x^757S^t"^fSl<. 75/S, ;>WU75/S 
R 8 ibTk> zKSIC^ *^;M£jW£bV>. 

R 9 {C&ttS, B&S£W LT^Tfci^it 1 ~ 6 <DW.m$> b < )tft&m 
25 ^CD7;i/=^;l/S(D7;i/^;i/S«i:bT«, ^»i~5<&e&$>b<te#&&:R© 

7)v*)v& m%.& ^^;ws, x^;i/S, -rv^at^i/S. -rvy^g, s 

e c t e r t 3-^>^S> ^M-^^S&^d* 

5?£b^o 

R 9 fc*5tt£K Kfc££WbTV>T*> 1 ~ 6 ©ifiitfc b < 
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^©TMMtlTd -rV7°D t°;US, -fV7'?;H, sec- 

V*. 

^d^>-i — r;i^> 2-yj-y- i — r;us, 2 — r v^>- 1 --r^s 

15 &£#^fe>ti, 2 -y°u^>- 1 — f;i/S^jf*Lv>. 

R 9 fc:feWS, IM^t l/T^Tt) i l^i^ 2 ~ 6 ©life b < (Mi 

R 9 f3*3^S, L WT&cfc 2 ~6 <£>itllfc b < 

20 tfcOTJI/^rx^StbTWU 2 - 7°u^>- 1 —f ;i^»W£ tA^o 

R 9 fc*5^S, B^S^WLTViT^ckl/iM^2-6coamt>b<tt^li 

25 tt©7J^-JH©lMtLTIl Mz.lt. Any>iiH\ 7x-jl'S > h>J 

So 

R 9 Ki:fctt£K fi^S^WLTV^Tt>=fcl/^^2~6©iim : bU<«^m 
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0 



T^y*, JL^JVm, Aoy>^ fc£*«*tf&n*. 

±my^-jmn. it>Ktt**ust±©Ri-t)L<»aft»:ofc±iH©« 

R 9 ^R 2 0 1 lio L i fcfc T^1"§ii|r 3 ~ 7 CD p 7;^;^ £ ^ 

^Jm, sec -y^S, t e r t 3 -^>^;i^> 

^;H£, v^n^y^ 2-*3L-)\,*?)V& y 3-<>Fi J;Mm 

7x - jPS ' ^>> ? ;PS, A'7-hFD + M>yJH > ^-Z7)V^U^>iP 

R 2 0 £ U T fci, zk&ITFjW SLk 

R ni^^, S&££#LTV>T ! fecfc^3f5& 1 ~ 3 CDlife L < 
-^i^ 1 ^' i^l^t LT^Tt) - 3 «Si^U [J^- - 
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ymfeZfimifzn, 7^;m, ^m&, t})vn^)im. ^>x;i^-;us 

R t , fcfc frS, B!feS*W LT^Tfcct^i^ 1 ~ 3 ©itgCb L < 

RuiC&tt-S, -CO-N (R 14 ) R^OR^^^tXRi s fC:*5ltS, fi^S 

sec-7*fM, tert^SWSK, x3\>l^a«S- 
RufclcfcWS, -CO-N (R 14 ) R 16 (OR 14 i3«t^R ls »c:*ttS, fi&S 

R^^ttS, -CO-N (R 14 ) R 16 ©R 14 *5ck^R 15 fC*5tt-5, Wt&m 
^fLT^Ttct^K^ 1-4 ©SifeL < \^mmt(D7)^)imti LTtt, 

^^;us, x^;p*, ^Dtr;us, y^n tr;ug£, ter t^;us, kFo 
2 - 1 Ho^y - 2 -^^7°o e;H, 2 - 1 h*o^->- 2 -^^;py°D 
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tmvf&ti* *?)vm. 3L*)W* y'uvjm, -rv^nt^x, t ert^ 
R xl \z^n^>. -co-n cr 14 ) r 15 ^r 14 ^j:^r 15 {c^^^>, mm®. 

R 12 ic:*ttS, -CO-N (R 14 ) R ls ©R 14 *J:^R 1 5fw*5tt-5, ^^Sc 
l-40fi«(t ) L<tt^«:07; W | /t+S/S(!:l/Tfl ^ N 

R^KSstjS, -CO-N (R 14 ) R 15 ©R 14 4o^R 15 {c*5^-5, 
R lx fC*5ttS, -CO-N (R 14 ) R 15 ©R 14 *3«ttJCR 15 fc*3tt5, 

iLm ^Mf, ^n^^e>MtR$n-g>^5 : -DM^^/j>^< < j : 

tf, tf^-;i^ ^.j ;f , 

s ^ tfnu;us> ^7Vu;i/g, t^yjyu 

R^fC^tf^ -CO-N (R 14 ) R 15 fC*5tt5, -N (R 14 ) R 15< hLT, 

l^fLT^TU^3~7IS7 = >©3~7l?|75>tLTH fl* 
fcf, TS?U^>, 7*?^>, tr-nu^>, tf^'Jv>, t?^s?>, 

R " W *' -CO-N (R 14 ) R 15 lc:*3^S, — N (R 14 ) R 15 tL T> 
lil^f LT W fei^ 3 - 7 Ii7 5 > i: Ltd 4 -Jj 
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R n^^« -CO-N (R 14 ) R 15 tbTU, tJ)l^=E^)Um, 

2 -t?U ;|/A^ JUm. ^^>7,)V^~)V^^)ltl)Vn^ )vm. 

vjm. 2-f7yum i, 3, 4-^^^yv-)v-2--om, i, 

i, 3, 4 - hU7y-;u-2--r tfusws, 
t:'J$^;^ tTU^-;us, tr^>?-;ni, 4 _ t fij^^y > _2-^;i / 
S> 6-^^;i/-4-{fU^^y>-2-^;us> -f^/u^>-2, 4-^ 

■xy-s-Dimuztfrn-fibn, 2-?7>/ujh, 1, 3, 4-^-^7 
^-;i/-2— f i, 2, 4-^tf^7y-;u-5— r;«, i, 3, 4 
- h u 7V-;i/- 2 6 4 - if u ^ >- 2 — omfim 
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1, 3, 4-hVy^~)l-2--fjm, 6-^^;u-4-t°u^^y>-2- 

r i 3 iz&tfz, mm$t i ~ 6 ©eiit) t < \zftmmx<D7)iir jimt lt^, 
2 ~ 5 <Dinmh l < \*ft&mt*<DT)i,*)mmt a u < , 3 ~ 5 © 

ft&mtK<D7)],*)mifif<e>\z.&2ih<* t e r t -^j^cfffLn. 

~ 5 o^Sitt©7;^z;n*i$ e. £0$ u>„ 
R 1 3 K&tt^ 2-6 OitlSfe L < <D7;i/^-;i,S£ LT 

R 13 tC*^S. (3) lZ&\,-fZ>R 17 tLT\Z, ^WffSU^. 

R 13 fc*tt*» -»3$ ( 3 ) i^^R 18 ^R 19 ^-il:fotW 
3 - 7 © □ T)\s*)Vm ITH, »3~5©^P7i^ 

R 13 K*W*. -«5* (3) fc*5ttSR 1B *5«fc^R lB *J-|tK:^ oT ^ t - 
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^—JPSjW * L < , t e r t - ^;USjW$ L<^. 
— «sC (l) 



R 20 R 9 R 10 

Cy, R 6 , R 7 , I 




(2) Tssnsmu, r i% r 2% r 3 , r 4 , r 5 «, ens©} 

0 ; R>\ -fyyo^i, -fy^i/S, sec-^fjn, t 

ert-^JH, 3-^>^;U», **^>^;pg, n/\=^^;pg, ?x 

V7u)d)V*)in^ y^n^DfMJI/A'^m t e r t-y'^Jl 

y7^-2--f;n, i, 2, 4-*^^7v/-;u-5-^r;i,s, l, 3, 
4- H U 7*/—)l>— 2 — Om. 6-^f;i/-4-tf'J5yy>-2 — ( JimX' 
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; R 12 a* % ; R 13 ^\ -f y y°a tf t e r t -y>;|/g 

(tBu) > 1, 1 -^^yntf;i,S> £7cte> l, 
a^-;«> T^§^W^L<, £^ Phe (4-F) -N-Me-V 
al-N-Me-Tyr (3-tBu) -NH 2 . Phe (4-C1) -N-M 
e-Va 1 -N-Me-Ty r (3-tBu) -NH 2> Phe (3, 4-F 
2 ) -N-Me-Va 1 -N-Me-Ty r (3-tBu) -NH 2> Phe 

(3-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) -NH 2> P 
he (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) — NHO 
Me, 2- ( (2-757-3- (4-7MD7xZJW fatt-fr) — N 
_;{ ^$;) -3-pt^;P6&K 2- (3-tert7*^-4-hFD + 

5>yx~;p) -l - (2 -t°u > ? ;u*;i//\' ; e'f ;u) 1^7? ^ n- (2- 

(2- ( (2-757-3- (4-7MD7IZJP) y°D bf^XJP) -N-7 
9^757) -3-^^-7*^J^7$y) -3- (3-tBu-4-fcKn 
4^->yx-;P) ^DtfjW n- (2- (2- (2-757-3- (4-y 

^^-ny-c-^ynAV-r^-N-^^uy^y) -3-7^) y~^u;P75 

7) -3- (3-tert7*f^-4-th*D^>7i-JW ^Dhf^)x;Uy 
T5 h\ N- [2 - (3-tert y*^- 4-th'D4y7x-JW - 1 - 
(**>X)1*-J17$S X3MI/) -2- [N- (4-7Jl/tD7iz 

;P77-y-r;w 75^757] 2- ( (2-757 

-3- (4-7Jl/tD7x-JW y°Dtf^--;i/) -N-73^757) -3-7 
^)mm 2- (3-t-7'5 : J|/-4-tFD^y7x-jW 
7^x^75 K\ 2- ( (2-757-3- (4-7MD7zZjW yn 
tr^-x;i/) -3-7^;n§^ 2- (3-t-y^;i/-4 

-kFa^>7xi;i/) - 1 -*^>*;u*-^j*^;ux^;P75 h\ 2- (2 
- ( (2-757-3- (4-7MD7x-JW -fu\f.Hr=.)V) -N-*^)U 
757) - 3-7^;U-y*^U^757) -3- (3-tBu-4-hHD + y 
yx-JW 7°D/V-)k 2- (1- (2- ( (2-757-3- (4-y;M" 
ay x -Jl/) yntr^-x^) - N -7^757) - 3 -7^;U-y^PU^7 5 
7) -2- (3-tert y^;U- 4 - t H n*->y x_iW x^;u) -6-7 
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^-4-eU5y/>, 2- ( (2-757-3- (4-7M07i-JW 
^ntf^-jU) 2- (3-t-7^)l 

-4-kFa + y7i^) -1- (1, 3, 4 -jr*W7V-)]/- 2 -< 
X^75 h\ 2- ( (2-757-3- (4-7M07xZJ|/) :/n tf 
5 -N- *^)V73i J) 2- (3-t-y^-4- 

tHD+y7xz;|/) -1- (1, 2, )V- 5 — f;i/) 

)IT5. F, 2- ( (2-75Z-3- (4-7MP7i-JW 7°P hf^-^) 
-N-^^;U757) ~3-^^;HKg? 2- (3-tert7'fJl/-4-tF 
o^->7x^) -1- (^T^/-;i/-2 — H, 2- ( (2- 

10 757-3- (4-^;i/^-n^x-;i/) yn^-)l) — N — ^ =?• )17 J) - 
3-/^J« 2- (3 - t -k Kd^^^x— JI/) -1- (1, 
3, 4-hU7V-;i/-2 — CJIO XWSH, Tyr (2-F ) — N — M 
e-Val-N-Me-Tyr (3-tBu) -NH 2 , Tyr (3 -F ) - 
N-Me-Va 1 -N-Me -Ty r (3-tBu) -NH 2 . Phe (4- 

15 F) -N-Me -V a 1 -Ty r (3-tBu) -NH 2 , N-Me-Phe 
(4-F) -N-Me -V a 1 -Ty r (3-tBu) -NH 2 , N-Et-P 
he (4-F) -N-Me -Va 1 -Ty r (3-tBu) - NH 2 , Phe 
(4-F) -N-Me -V a 1 -Ty r (3-tBu) -NHMe, N — Me — 
Phe (4-F) -N-Me -Va 1 -Ty r (3-tBu) -NHMe, N- 

20 Et-Phe (4-F) -N-Me - V a 1 -Ty r (3-tBu) -NHMe, 
N-Me-Phe (4-F) -N-Me - V a 1 -N-Me -Ty r (3-tB 
u) -NH 2> N-Et-Phe (4-F) -N-Me-Va 1 -N-Me-T 
yr (3-tBu) - NH 2 , Phe (4-F) - N -M e - V a 1 -N-M 
e-Tyr (3-tBu) -NHMe, N-Me-Phe (4-F) -N-Me 

25 -V a 1 -N-Me -Ty r (3-tBu) -NHMe, N-Et-Phe (4 
-F) -N-Me -Va 1 -N-Me -Ty r (3-tBu) -NHMe, Ph 
e (4-F) -N-Me - V a 1 -N-E t -Ty r (3-tBu) — NH 2 , 
N-Me-Phe (4-F) -N-Me-Val- N-Et-Tyr (3-t 
Bu) — NH 2 , N-Et-Phe (4-F) -N-Me-Va 1 - N-Et 
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-Tyr (3-tBu) - NH 2 , Phe (4-F) -N-Me-Val-N 
-Et-Tyr (3-tBu) — NHM e , N-Me-Phe (4-F) -N- 
Me-Val- N-Et-Tyr (3-tBu) —NHM e , N-Et-Ph 
e (4-F) -N-Me-Val- N-Et-Tyr (3-tBu) -NHM 
5 e, Phe (4-F) -N-Me-Va 1-Ty r (3-tBu) -NHtBu, 
Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) -NH 
CH 2 S0 2 CH 3 , Phe (4-F) — N — Me— Va 1 — Tyr (3-tB 
u) -NHEt, N-Me-Phe (4-F) -N-Me-Va 1 -Ty r (3 
-tBu) - NHEt, N-Et-Phe (4-F) -N-Me-Va 1 -T 

10 yr (3-tBu) - NHEt, Phe (4-F) -N-Me-Val-Ty 
r (3-tBu) -NHCH 2 OH, N-Me-Phe (4-F) -N-Me- 
Va 1 - Ty r (3-tBu) - NHCH 2 OH, N-Et-Phe (4- 
F) -N-Me-Val-Tyr (3-tBu) - NHCH 2 OH, Phe 
(4-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) - NHEt, 

15 N-Me-Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tB 
u) - NHEt, N-Et-Phe (4-F) -N-Me-Va 1 -N-Me 
-Tyr (3-tBu) - NHEt, Phe (4-F) -N-Me-Val- 
N-Me-Tyr (3-tBu) — NH C H 2 O H, N-Me-Phe (4- 
F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) - NHCH 2 OH, 

20 N-Et-Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tB 
u) - NH C H 2 OH, Phe (4-F) -N-Me-Va 1 — N — E t -T 
yr (3-tBu) -NHEt, N-Me-Phe (4-F) -N-Me-Va 
1- N-Et-fyr "(3-tBu) - NHEt, N-Et-Phe (4- 
F) -N-Me-Va 1 - N-Et-Tyr (3-tBu) - NHEt, Ph 

25 e (4-F) -N-Me-Va 1 -N-E t -Ty r (3-tBu) — NH C H 
2 OH, N-Me-Phe (4-F) -N-Me-Va 1- N-Et-Tyr 
(3-tBu) - NH C H 2 OH, N-Et-Phe (4-F) -N-Me- 
Va 1- N-Et-Tyr (3-tBu) - NHCH 2 OH, Phe (4- 
F) -N-Me -Va 1 -N-Me -Ty r (3-tBu) -NHcPr, Ph 
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e (4-F) -N-Me-Va I -Ty r (3-tBu) -NHnPr Phe 
(4-F) -N-Me-Val-Tyr (3-tBu) -NHiPr^^CJf 
£L-<, Phe (4-F) -N-Me -V a 1 -N-Me -Ty r (3-tB 
u) -NH 2> Phe (4-C1) -N-Me-Va 1 -N-Me-Ty r (3 
-tBu) -NH 2> Phe (3, 4-F 2 ) -N-Me -V a 1 -N-Me - 
Tyr (3-tBu) -NH 2 , N-Me-Phe (4-F) -N-Me-Va 
1- Tyr (3-tBu) — NHE t > 2- ( (2-75^-3- (4-7)1, 

(3-tert»-4-hFD^>7x^) - 1 - ( 2 - t° U ^)lts)in 
^ErOlO X^;U7^ h\ 2- ( (2-757-3- ( 4 - 7)\,*U 7 x. ~;U) -? 
otf^--;u) -N-^fJ|/75y) -3-*T-)\,MM 2- (3 - t -7'9-JV- 
4-tHn^->7i-jl/) -l-^^>XMz;M^x^l/7$h\ 2- 

(2- ( (2-757-3- (4-7MD7i-JW yptf^--;i/) -N-pt 

-3-^^-^u;i/75y) -3- (3- t Bu-4-t ko 

-asst (4) ~ do) T-Tjkznzit&mt, (1) -vxkznzitG 
^&mmT&tz&<D*m&tis^mmte4t&w-c$>z> a cn^—^ (4) ~~ 
(10) iz&^Ttz. &m.2ntz.m*(D'gmmw%.m^nT^z>fiK ^zr-tem 

R 7 ' K:&l*5ffiK;*ftifcBifc££WLT^T&«fct^*S 1 ~30DitiSfeL 

>if>x;u^-;us, p- H;i/x>x;i/^-;ps, hu^f^y'jjn, t-y 

t £ nt to S WIBS*^ £ n. $ ft fcfi&£ £ W LTViTt>«fc^T5 

9 --7)v*\s—)\f* : ?))/*3f-i/i})),-&-)\,m, 7U;u^'>^;u^-;ua, 



WO 00/44770 



PCT/JPOO/00444 



^>y-r;i/S, T-fc^ug, h'j7;^D7t^s, ^ 

3 ovum* l < \itttmm£<D7)\,*)im(D$kmmt lth ^>^;m-^# ;p 

- h =7 1 K n tr ^ - £ <d t ^ y m t> l < ^tK^So^ss <h 

^>if»;;u^^;us, p - b)ix.>x)i^-jim, h u ^^;u->u;us, t- 
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znx^zmm&mifznz, 

t-^h + ^MzJH, 9-7)l-*)/-)V^)V-*3ri/tl)VTS-)im. 7'J 

£&%it>nx^z>mm&mf$nz> a 

)v$-)im, ^>v<;ps, 7-t^jum, v)y)^u7^)im, ^>-t? 

R lt ' ' ' \z&rtz&m.£ntz7^ y&%^Lx^z>mm$i;i^3(DW.ffib 
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10 



15 



20 



x5p;nis, t-^jim, 7V)im. ^>vm, 2, 2, 2-mj*od 

is* ^Mm, TtzF)Um, MJ 7MD7tfm ^>if 

Rn' ' ' ' tlft 75 yi§t LT^5ft*ft 1 - 3 ©ii 

^)vm. t-7zFjim, 7u;u^ ^>v;m, 2, 2, 
s> 3L*)v& s t-y^)im, 7V)im, sovm, 2, 2, 
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i^Mt^tibTtt, mm, ^it^mm, s^it^rnm, mm, mmtaa 
ommm, &£zsmm, f^m, -^u-orn, 7?m, ?x.>m, 

1 -2 0 5 2 1 -2 8 3 1 6 3 ^<m«K!Et£cD|^te:£T 

Va 1 :/tiJ>, P h e : 7ac-;i^7^^:>, Ty r : Z : ^>>?;P 

^-+^>^;i/^-;P, Boc: tert-^h+yMfcJk CMP I : 2-9 
an- l -*^;Hf >J ^-«^a 3-y'F, PyCIU:^nn-N, N, N' 
N' -t:X (f h7^fU» *M7$yZ^i, / \+t7M0 7*X7x 
-K D I C : N, N' -y-fV7°Ok°MMy'f 5 HOBT: 1-tH 
D^>yh'J77-;^ 17K*04£k NMM:N-^^WJX TE 
A: h'JxWSX DIEA:y<y7DtfJH^75>, TFA: MJ 
7;^DifK, THF:fh7kFD77>. DMF : N, N-v^^jfrJkk 
75 H\ CH : 7an*M, MC : W^C^V>, M : N : Wk7 

>^E-TtK, EA : SH&X^k HiJ^nHx : n-^-tfX ACT:7t 
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(1) 




(xt*, Cy, R 6 , R 7% R g> r 



R 



R 



^-e^^nsfk^ (i) , K&m cm , cut) 



*^$i±Tffiifi-rSd«hj5<T^S„ ddT, (I) ~ (ffl) tdo^TCD 

10 *5«tt^R 12 , Rxa^ti^nHtfiEiiiwiD^i^^^-r^. -ene>^\ 75/5, 





B 
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-rzzLtut'vgzVs &l<«, mziiGm (i) £.<t&m cm sag^s-a-, 

&Sfc/£bIK«K*fToJfc&, fb^ (ID) £*£^<*-ti\ £«Otxi;jK#gK>K 

;H*f£Tfr -5 z. 1 1> t £ « o 

#%^<7Mb^#J<DMit{cO?T37 5y$^ i: A> rlrflR^ tl*3 0 td 
St reckerS, BuchererS, 7-fe h75 K^n >^:nX7- 

»^n^^;i/^>^ (a^-co 2 h) , 7j^t f (a^'-cho) , t;u^ 

^A7^f F (A^-CHj-Hal) , TJI^:?— b (A**- CH 2 - O S 0 2 

R) , &£t&d, fc&m (H) ©75y«tsj5S^-&Tje-&^j*$-e-«)v:t 
TfeD. B«^;i/#^'>;^s (-co 2 H) , /js;i/5;u» (-cho) , ad^ 

(-CH 2 -Ha 1) , 7.)l*-)l-*3r^ (RS0 2 0-CH 2 
-) , T^ymmt^ (I) OAiMLT^Wb, Btt 

(no ©75 ymtKfc it^^mt^. 
■r-scit^T*^. fb^ft (Hi) <D7 $ ; m\*.it-&Qo <m ©Btsjsbris^- 

urn. mxte, i>v h 'J77-J1/- 1 — r;u-^->-hu^ (^y^;p75 

/) /^7}n-^A A+1t7Mo^7x-h (BOP) SrflH>5#j£, Py 

ciu^nsjft, yot hUtfDUvV ^it^i^n 
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10 



^ 7l_h (PyBrop) zm^zxm, tun mj^du^/ 

-OA ^V7)l*n*x?^- h (PyClop) zm^z*^ O- (7 

OA ^7WD^7x-h (HATU) DIC» S 
N-X^-N' - 3-S?^75^o^^ 5H (wsc 

i) *m\,***m % vwa^wwHfi^sF (DCC) ^^^^ 

y7x_M^U^ 7 yH (DPPA) CMPI^^ffi 
2-^-i^ W ijy-^A 3 -j, K (BMP I) MlJ4JSi * 

nfnctl^gtliHOBTfcUttN-hHD^^^^H (HON 
Su) i^to^itT^^^. ^y^DD* jM -h^i:ew 

(OPf p) i-T^S, W^i«5p-zhD7xz m ^ (ON 
P) tt*m *m^«*N-kKD+j/ W ->Ws Ki^rA (O 
Su) tt**S, ^tlffi^ tl e iHO B T i ei^fcitTffl l^TJS. fc 

fc*. *Sl:*i;, TEA, DIEA. NMM, 4-^^73^.;^ 
(DMA P) ^^^S^nt-^Cch^J:^ SJSSffiJtS^ii^TSS 

20 Sict * assist j; o, ^$w$t§:i^f^ t 

- i - a- i o*3«kcxB - 1 ~b - 1 s izmmM<t&*s<D<t<mm5$.&Mz 
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IA- 1 

1 Phe(4-F)-N-Me- Val-N-Me-Tyr(3-tBu)-NH 2 

2 Phe(4-Cl)-N-Me- Val-N-Me-Tyr(3-tBu)-NH 2 

3 Phe(3,4-F 2 )-N-Me-Val-N-Me-Tyr(3-tBu)-NH 2 

4 Phe(3-F)-N-Me-Val-N-Me-Tyr(3-tBu)-NH 2 

5 Phe(2-F)-N-Me-Val-N-Me-Tyr(3-tBu)-NH 2 

6 Phe(4-F)-N-Me-Val-N-Me-Tyr(3-tBu)-NHSO 2 Me TFA ±£ 

7 Phe(4-F)-N-Me-Val-N-Me-Tyr(3-tBu)-NHOMe 

8 2-((2-7>;-3-(4-7;W07x^)7° Dfc° ^)-N-^f7^)-3-^JH§^ 2- 
(3-tert 7' *JU-fcK □+y7il^)-l-(2-t° 'Jy W/V t«)lW5 K 

9 N-(2-(2-((2-7^-3-(4-7MD7i-»)7' Dt° *~»)-N-)W$ /)-3- 

^-7' f j*7U)-3-(3-tBu-4-th* miliar ut° A)mm 

10 N-(2-(2-((2-7i;-3-(4-7MD7x^)7° Ul° tZfr)-K-m7lJ)-3- 
m-J' f'JJt'7^)-3-(3-tBu-4-th' D^y7x^)7° Df Jk)** 7-y > 

11 N-(2-(2-((2-7$7-3-(4-7JWD7j£*)7* Dt" :fc*)-N->W* /)-3-*f *- 

1' f , J;i'7U)-3-(3-tBu-4-th' u&7iZ*)T Ut° *)-N , -y7;-N ,, -^fJW* 7"y > 

12 2-(2-(2-7i/-3-(4-7MD7xZJI'7° DA° ;<f*-N-tfA7$;)-3- 

fWlJ)-3-(3-ten r n-4-lV D4y7xZJl^)7° ofc° )miji V 
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~~ 13 2-(2-(2-7U-3-(4-7WD7i-JP7° DA' JM-N-m7U}-3- 

14 N-[2-(3-tert 7' W-4-t V U&7iZ»yi-(i9sMfofr7U )tf *)If *]-2- 
[N-(4-7WD7iZ*77-;-f*))tf *7$;]-3->f *7* K 

15 2-((2-7U-3-(4-7Mn7x-jP)/ nf *-*)-N-tf*7$;)-3-;tf*i&g! 2- 

(3-t-7* AM-tK D^y7izA)-i-**A' n* mifmv 

16 2-((2-7$;-3-(4-7Mn7i^*)7 , Dk , *^)-N-Jtf*7^>3-)lfJHSK 2- 

(3- t -7' n-A-tv u*viiz)\y\-wmt-nnin7iY 

17 2-(2-((2-7i;-3-(4-7MD7x;^)/Dt°^)-N-^Jl'7i;)-3-^Jl'- 
7' ?W7$/)-3-(3-tBu-4-kK D*y7i^)7" DA* 

18 (2-(2-(2-7U-3-(4-7MD7x-^)7° nf )I'7^)-3-^fJl'-7' f ' J*757)-3- 
(3-tBu-4-kK D*y7x^*)7" Dk* %)ft%7M> 

19 2-(l-(2-((2-7i ;-3-(4-7MD7xZJl')7 0 Of *lA)-N-*f*7i J)-3-if %- 

7* f W75/)-2-(3-tert 7' flM-fcK D*y7x:*)If*)-6-*fM-fc' 'J5y /> 

20 5-(l-(2-((2-7$ ;-3-(4-7M07x^)7° DA* /-( A)-N-***7$;)-3- 

;W f M7;/)-2-(3-tert 7* flM-tF' UMJiZfryifW & V Uy >-2,4-y *> 

21 2-((2-7$;-3-(4-7WD7x^)7"Dt°^)-N^W$/)-3-^JH§^ 2- 
(3-t-7* f JM-fc K D* y7i-JI')-l-(l,3,4-my- 7V - A-2--f *7$ K 
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A- 3 



22 


2-((2-7a;-3-(4-7Mo7i^)r Dt° tzbyn-mjuyi-mmm 

t-7' n-A-tV a*y7i^)-l-(l,2,4-*Wy 77' -Jk5-a)iW$K 


: 2-(3- 


23 


2-((2-7U-3-(4-7M07i^)7° Dt° ^)-N-^^7^)-3-^«^ 
(3-tert 7' fhA-tY D4y7i-*)-l-(f7y* -*-2W*)lW7$K 


2- 


24 


2-((2-7^-3-(4-7WD7x^)7° Df tzhyN-m7lJy3-}f)mM 

(3-t-7'f*-4-tK u*viiz.%y\-{i,3A-wrr -tf-2-ii)imiy 


2- 


25 


2-[2-7l)-3-(4-mV7xZ.pp° Dfc° %]Ji)-?,-rt)mWL 2-(3-tert 7' «<- 




4-th' D+y7i^)-i-(f7'/ -%-2-n)imiv 
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EA-4 

mm 

26 
27 
28 
29 
30 



31 



32 
33 



34 



35 
36 



37 



38 



39 
40 



41 
42 



43 



44 



45 
IF 



47 



48 



■ i vr(2-F )-N-Me-Val-N-M p-Tvr(3-tBu)-NH 
^ T ^.F\.TS T.MB.Val-N-Me-'I Vr(a-tHu)-NH ! 

- ! ^-r,x tr. i fTL.-/0 tP,.\.NR. 



49 
50 



x yxyu-J. ' 

P her4-FVN-M»-Va1-Tvr(3-tBu)-NH 2 

> T 1 yyr ft .PV, P r4-Fi-N-Me-Val- r lY r(3-tBu)- NH 2 

■ tt. i m /O 4--Q,,V MT-T_ 



lN -me-rii t;v^-.L /-x^xt^ „ , — - 

- N F ^PV,o ^.FVN-Me-Val- r IVr (3-tBu)- NH 2 

'. _ _ , — ^ . -n _ _\ XTTUnV/Tz-v 



p hrM ^ N1 v/r 0 .\r q i.TVr(3-tBuVNHMe 



i^T^? ZFT-N-Me-Val-Tyr(3 -tBu)- NHMe, 

— — rr~TTT7 tt i m_.„/o +D„V MWIUp 



^ Ft P w A.T<VN.M ft -Val-Tyr(3- tBu)- NHMe 



JN -H;t.-K ne(g-r)-i^-ivxc- y<» , 

|^S^^fej^-MB-'iyr(3-tBuj^, 

IT TTTT xt i xt a /f ^ T\rv/Q.t"RnV NK« 



H F - r -PW4- FVN-MeA^^ 



iNi-n ^-riiey wv x XTT TTv/r 

— ' _ _ ^ »t i \t n/r. m-»«/Q fTin\_ 



- N M ~ P W4.FVN-Me-Val-N-M e-Tyr(3-tBu) 

' — , x t i XT TV /T^ rT\ r ^,/Q 4-"D,,\_ 



NHMe 



— ■ m I -v -r . m /o 4-T3i-»\ TsTW 



T3w^FVN.M^ Val-N-Et-iy r(3-tBu)-NH 

■■ v — '- — : — ~ „ , ; — tt i xt T?* T\ r _/"?.tT 



— ■ z_ ^ xt i xt TT^x TL T «/Q_fT^nV N Ho 



i- N ^ XAI V ; . ~ ^, m._./o x-p„\ XTTTMo 



p hrM F) > T ^.V a 1-N-Et-Tvr(3-tBu)-NH Me 



p hrH p ) .M.F.t.Val-Tvr(3-tBu)-NH, 

TTMi rh-f " M-Bt-V-l-T»T<a-tBu)- NH. 



- >T " Ft pw ^-N.Et-Val-Tyr(3-tBuM >^ 

— ■ ^ , m /o iD«\ XTXTA/To 



Phe.(4-F)-N-Et-Val-Tvr(3-tBu)-iNnjVie 



^ Tr ph ^ / ,.^.N.F.t-Val-Tvr(3-tBu)- NHM g_ 
M.j^ Php(4-F)-N-Et-Val-TVr (3-tJ3u)- NHMe , 
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A- 5 







51 


Phe(4-F)-N-Et-Val-N-Me-Ty r (3-tBu)-NH, 


52 


N-Me-Phe(4-F)-N-Et-Val- N-Me-Tyr(3-tBu)- NE, 


53 


N-Et-Phe(4-F)-N-Et-Val- N-Me-Tyr(3-tBu)- NH, 


54 


Phe(4-F)-N-Et-Val-N-Me-Tyr(3-tBu)-NHMe 


55 


N-Me-Phe(4-F)-N-Et-Val- N-Me-Tyr(3-tBu)- NHMe 


56 


N-Et-Phe(4-F)-N-Et-Val- N-Me-TVrt3-tBuV NHMp 


57 


Phe(4-F)-N-Et-Val-N-Et-Tyr(3-tBu)-NH, 


58 


N-Me-Phe(4-F)-N-Et-Val- N-Et-Tyr(3-tBu)- NH, 


59 


N-Et-Phe(4-F)-N-Et-Val- N-Et-Tyr(3-tBu)- NH, 


60 


Phe(4-F)-N-Et-Val-N-Et-Tyr(3-tBu)-NHMe 


61 


N-Me-Phe(4-F)-N-Et-Val- N-Et-Tyr(3-tBu)- NHMe 


62 


N-Et-Phe(4-F)-N-Et-Val- N-Et-Tyr(3-tBu)- NHMe 


63 


Phe(4-F)-N-Me-Val-Tyr(3-tBu)-NHtBu 


64 


Phe(4-F)-N-Me-Val-N-Me-'iyr(3-tBu)- 
NHCH,SO,CH a 


65 


2-(2-7i;-3-(4-7M07ii;P)7° Df JtfU)-N-(2-(3-tert-7' f%- 
4-fcK D+y7iI*).l-**A* HJHf*)-N-)lf*-3-)lfA7' JtU* 


66 


2-(2-7S;-3-(4-7**D7ir*)-N-^f*7* Df JU5/)-N-(2-(3- 
tert-7' n-4rtV D*y7x^)-1-**A' tY*If*)-N-^f*-3-)»f* 


67 


2-(N-7tf*-2-7SA3-(4-7**D7i-A)7' of JP7;/)-N-(2-(3- 
tert-7' ftM-tK nty7i^*)-l-**A* Wnn)-H-m-3-if% 

r my 


68 


2-(2-7$/-3-(4-7**D7xl*)7 # Df >7^)-N-(2-(3-tert-7' ?*- 
4-fcK D+y7i^)-l-**A* frf*If*)-N-I**-3-W7* 


69 


2-(2-7a;-3-(4-7M07x-JI')7° Df »7$;)-N-(2-(3-tert-7' 
4-tK D*y7i^)-l-tK D+y^JH^)-3-^f^7' *t$K 


70 


2-(2-7?A3-(4-7*tD7iZ*)-N-^f*7" Of A7i/)-N-(2-<3- 

tert-7' f*-4-tK nty7ii*)-i-th* usnnmyz-mr m 
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7' f*)-4-tK □4y7xlJP]7° DA° m)t" < t/ Zb]MM 


137 


Phe(4-F)-N-Me-Val-N-Pr-1Vr(3-tBu)-NHo 


138 


Phe(4-F)-N-Me-Abu-N-Me-Tyr(3-tBu)-NH-, 


139 


Phe(4-F)-N-Me-D-Abu-N-Me-1Vr(3-tBu)-NHo 


140 
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156 


Phe(4-F)-N-Me-D-Phe-N-Me-Tyr(3-tBu)-NH, 


157 
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Phe(4-F)-N-Me-Ala(p-2-thienyl)-N-Me-Tyr(3-tBu)- 
NHU 
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yjWZ* ft\Z&m*te\,*m&\t. Merck Silica gel 60(0. 
0 6 3 - 0. 2 0 0mm) fe^DttMerck Silica gel 60 
(0. 0 4 0-0. 0 6 3mm) 

mmXK7 bJU (E I -MS) : StGCMS-QP 5 0 5 OA, STzUm 

SGCMS-QP 10 0 0 
li^^h^ (ESI-MS) :Extrel ELQ400 
Rl7^ hJP (FAB-MS) : JASCO 7 0 -2 5 0 SEQ 
1 H — NMR : J EOL JNM-EX- 270 (270 MHz) , £&fctB 

ruker ARX3 0 0 (3 0 0MHz) 

»2 8«, EJfc&#, «:r-^\ JRft^^ite^SCT^L/ 

: B3i L-6 3 0 0, JfcttYoungLin M9 3 0 

: fi BONDAS PHERE 5// C18 100A (3. 9X1 

5 0 mm) 

*#:A«*«0. 1 %TFA/«i®7K, B$Kjo«0. l%TFA/7thzh 
U^T, Btt: 10~8 0XOiJZ7^5j;i>K 3 5m *Ei8 1 m 1 /m 
in, 2 8 0 nm (UV) Ttfetti 



Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) - 



N 



H 2 



(1) Tyr (3-tBu) -OMe©^ 
Ty r-OMe • HC 1 500g(2. 1 6mo 1 ) t e r t -7^ 
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Jl4500m\mmz, 70%HClO 4 2 7 8ml (3. 24mol)£3JD 

i?x5P;wc*&#?^ fiafDNaHco 3 2K»«[»c:aALjK^Lfc. &mm&tv. 
muN aHco 3 7kmmr$t&, ffio&&fc'vvtwm* i7«7^^->^A-e 
5 ffcjsu «jETic^ji*S5feLfc. ^#e»n^$fcx-^;u9 5 om 1 *in7L, 

£fiKlT*$£ll#Lfc. t)TtHtfc& H B MU, Tyr (3-tBu) -OMe 
2 4 2 g (4 5%) &mz, 

'H-NMR (CDC 1 3 ) : <5 1. 38 (9H, s) , 2. 83 (1H, 
dd, J = 13. 7, 7. 4Hz) . 3. 02 ( 1 H, dd, J = 13. 7, 5. 
10 1Hz) , 3. 70 (1H, dd, 3 = 7. 4, 5. 1Hz) , 3. 73 (3H, 
s) , 6. 55 (1H, d, 3 = 7. 9Hz) » 6. 85 (1H, dd, J = 7. 
9, 1. 7Hz) . 7. 04 (1H, d, J = l. 7Hz) 

(2) Z-Tyr (3-t-Bu) -OMe®^ 

Tyr (3-tBu) -OMe 41. 4g (0. 1 6 5mo 1 ) CD 1 , 4- 
15 v^+r> 17 0ml, H z O WOmlK, »h'J^A 
26. 2g (0. 247mol) ^IftXtdtik. Z-Cl 24. 7ml (0. 1 
7 3 mo 1) £2 5$fcWTft]7L ifitT2. 5^fW*^Lfc. SJGSfcfc** 
SPA. ^dD^AT«ltlil/&^ MiT^y^At^il, MJETKJg 
jK*@5feL3t. ffifflLfcl&SifcjfflKU n-^it>T«c#, ?£&U Z-Ty 
20 r (3-t-Bu) -OMe 5 4. 7 g (8 6%) 

1 H-NMR (CDC 1 3 ) : 6 1. 36 (9H, s) , 3. 04 (2H, 
brd, J = 5. 6Hz) , 3. 72 (3H, s) , 4. 5 7-4. 6 8 (1H, 
m) s 4. 97 (1H, brs) > 5. 10 (2H, s), 5. 20 ( 1 H, b 
rd, J = 7. 9Hz) , 6. 55 (1H, d, 3 = 7. 9Hz) , 6. 78 
25 (1H, dd, 3 = 7. 9, 2. 0Hz) , 6. 95 ( 1 H, d, 3=2. OH 
z) , 7. 26-7. 41 (5H, m) 

(3) Z-Phe (3-tBu-4-^>yJ^-» -OMeO^ 
Z-Tyr (3-tBu) -OMe 1. Og (2. 60mmol) , Oi? 

J^o5 H 0. 56ml (4. 68mmol) , *5J:tmStf7 U 1. 0 
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8g (7. 79mmol) ODMSO 5ml», m&WtftLtzo mnmt 

B?X^;U : n-^1t>=l : 5) KttU Z-Ph e (3- t Bu-4-^> 
-OMe 1. 44g (99%) £f#fc„ 
1 H — NMR (CDC 1 3 ) : 6 1 . 3 6 ( 9 H, s ) , 3 . 0 5 ( 2 H, 
d, J = 5. 6Hz) , 3. 71 (3H, s) . 4. 6 0 -4. 6 8 (1H, 
m) , 5. 06 (2H, s) . 5. 09 (2H, s) , 5. 24 ( 1 H, b r d. 
J=8. 3Hz) , 6. 82 (1H, d, J = 8. 5Hz) , 6. 88 (1H, 
dd, J=8. 5, 1. 8Hz) , 7. 00 (1H, d, J = l. 8Hz) , 7. 
27-7. 50 (10 H, m) 

(4) Z-N-Me-Phe (3- t Bu-4-^>yM+-» -NH 0) 



2 



Z-Phe (3-tBu-4-^>y^y) -OMe 1. 44g (2. 
60mmol)©l, 4-i?tt*)-> SOmlMC, 2 N^Wt<ti~ b U <^A 

^y^A«b, «JETK:igflE£S£U tZ-Phe (3- tBu-4-^ 
>y*M+y) -OH 1. 3 5g^#/c» 

^OfiZ-Phe (3-tBu-4-^»Wy) -OH 1. 35gO 
THF 7m\mmiZ, frftT. BOit*?-)V 1. 3ml (20. 8mmo 
1 ) &mz.tt&s J^mti-hVOA (6 0% in oil) 3l2mg (7. 
8mmo 1) *®-D<V)1m7L. m.U\ZX 2 lmmmftLfz, 7fc£aq*.&&, 

ATKSLfci, MfiETfC*M£®£U fiZ-N-Me-Phe (3-tBu 
-4-^>v;i/^f» -OH 1. 6 0g». 

MZ-N-Me-Phe (3 - t -OH 1. 

60g(73THF 2 5mlMC. MT. ^□□kI?X5 1 ;1/ 0. 27ml 
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(2. 8 6mmo 1 ) &=fcZ>*NMM 0. 3 1ml (2. 8 6 mm o 1 ) £HK# 

- (JgBI&& mm^)V: n-^\^>=2 : 1) }C#U Z-N-Me-P 
he (3-tBu-4-^>yjm-» — NH 2 1. 08g (88%, 31 

1 H — NMR (CDC 1 3 ) :<5 1 . 37 (9H, s) , 2. 87 (3H, 
10 s) , 2. 86-2. 99 (1H, m) , 3. 21-3. 35 (1H, ra) , 4. 
7 3-4. 9 5 (1H, m) , 5. 06 (2H, s) , 5. 09 (2H, s) , 
5. 6 7, 5. 8 3 and6. 13 (3/2H, brs), 6. 78-7. 47 
(2 7/2 H, m) 

(5) N-Me-Tyr (3-tBu) -NH 2 (D&I& 

15 Z-N-Me-Phe (3- t Bu-4-^>yJI/^y) ~NH 2 1. 0 
8g (2. 2 8mmol) (D*?y— )l 2 0mll§I(:, 10%/^7^AK 

m i o omg^an*., ymmmmrf. g&i-T*i£jft#L&. mmk* m&r 
iztim&mmv* f^n^^^yu^^M^A^DThi/^?^- mm® 

m ^od^J1/A : *9S—)V : 7>=E^T7K= 10 0:10:1) KlttU N 
20 -Me-Tyr (3-tBu) — NH 2 0. 5 5 g (96%) £f§&. 

X H — NMR (CDC 1 3 ) : 6 1. 40 (9H, s) , 2. 31 (3H, 
s) , 2. 63 (1H, dd, J = 14. 7, 10. 7Hz) , 3. 10-3. 
19 (2H, m) , 5. 24 (1H, brs), 5. 38 (1H, brs), 6. 
63 (1H, d, 3 = 7. 9Hz) , 6. 91 (1H, dd, 3 = 7. 9, 1. 
25 8 H z ) , 7. 05 (1H, brs), 7. 10 (1H, d, J = 1 . 8Hz) 

(6) Z-N-Me-Va 1 -N-Me-Ty r (3-tBu) -NH 2 ©p 

Z-N-Me -Va 1 -OH 7 0 0mg (2. 64mmol) , N-Me- 
Tyr (3-tBu) — NH 2 0. 5 5 g (2. 2 Ommo 1 ) , *3,fctfCM 

58 



WO 00/44770 



PCT/JP00/00444 



PI 674mg ( 2 . 6 4 mm o 1 ) ©THF 2 2mlML »T> T 
EA 0. 6 lm 1 *m?L, ■m.^ZX^m.Wl^tz. KJ&mzfc&lMTL. &&2L 

\zm^m^vtc.m. f#en^^y'j*m7^^o7s^77^- (jg 

mmm @1^X3MU: n -^1*>=3 : 2) fc#U Z-N-Me-Val- 
N-Me-Tyr (3-tBu) -NH 2 0. 9 8 g (90%) 
1 H — NMR (CDC 1 3 ) :(four rotamers)<5 0. 07, 0. 

3 2, 0. 6 3, 0. 7 4, 0. 7 9, 0. 8 1, 0. 8 4 and 0. 89 
(6H, d, J = 6. 3-6. 6Hz), 1. 3 0, 1. 3 3, 1. 3 7 an 

d 1. 39 (9H, s) , 2. 13-2. 33 ( 1 H, m) , 2. 34, 2. 

4 1, 2. 7 8, 2. 8 7 and 2. 98 (6H, s), 2. 79-3. 2 
2 (2H, m) , 4. 40 and 4. 32 ( 1 H, d, J = 10. 6) , 4. 
60-5. 43 (5H, m) , 5. 96 (1H, brs) , 6. 23-7. 12 

(3H, m) , 7. 2 6-7. 4 7 (5H, m) 
(7) N-Me-Va 1 -N-Me-Ty r (3-tBu) — NH 2 (£XT<D 

Z-N-Me-Va 1 -N-Me-Ty r (3-tBu) -NH 2 0. 98 
g (1. 9 7mmol) , 2 0 %7m.it^^-JO h,m.M 0. 10g<Z)^y — 
)V 2 0mlI^^T, «fflMT. 1. 5BS|H!«#Lfc 0 Eifomzm 

— (mmmu ^dowa )U : Ty^-T7K= i o 0 : l O : 

1) fcttU N-Me-Val-N-Me-Tyr (3-tBu) -NH 2 0. 
7 1 g (9 9%) *ntZo 

'H-NMR (CDC 1 3 ) :(two rotamers)<5 0. 3 5, 0. 
71, 0. 92 and 0. 96 (6H, d, J = 6. 9Hz) , 1. 36 
and 1. 37 (9H, s) , 1. 73-1. 81 and 2.03-2. 
17 (1H, m) . 1. 74 and 2. 23 (3H, s), 2. 64 (1H, 
d, J = 9. 2Hz) , 2. 9 0 - 3. 0 4 (1H. m) , 2. 93 and 
3. 00 (3H, s) , 3. 19 and 4. 60 ( 1 H, dd, J = 14. 
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7,5.8 and 10. 7, 3. 8Hz) , 5. 2 9, 5. 3 2 and 
6. 06 (2H, brs), 5. 59 ( 1 H, d d , J = 10. 4, 5. 8H 
z) , 6. 54 and 6. 60 (1H, d, J = 7. 9Hz) > 6. 79 
and 6. 93 (1H, dd, J = 7. 9, 2. 0 and 1. 7Hz) , 
5 7. 01 and 7. 07 (1H, d, J = 2. 0 and 1. 7Hz) , 
8. 10 (1H, brs) 

(8) Z-Phe (4-F) -N-Me -V a 1 -N-Me -Ty r (3-t 
Bu) -NH 2 ©M 

Z-Phe (4-F) -OH 1. 09g (3. 44mmol) , N-Me - 
10 Val-N-Me-Tyr (3-tBu) — NH 2 1. 04g (2. 87mm 
o 1 ) > *3<fctf CMP I 8 7 8mg (3. 4 4mmo 1 ) COTHF 3 0ml 
MWZ, tK/^T, TEA 0. 96ml (6. 8 8mmol) ^M.\ZX 

siS^fcTKSrJPA. mm^Ji^m^tco ^mm^mu-k^ 

15 S$^->U*yM7A^nYh^77^- (liM n-'V*-tJ-> : fifc&X 
: 3) JCftU Z-Phe (4-F) — N — Me— Va 1— N — Me — 
Tyr (3-tBu) — NH 2 1. 73g (91%) 

1 H — NMR (CDC 1 3 ) :(two rotamers)6 0. 57, 0. 
7 3, 0. 7 5 and 0. 90 (6H, d, J = 6. 3-6. 6Hz) , 1. 
20 33 and 1. 39 (9H, s) , 2. 18-3. 43 (5H, m) , 2. 
40 and 3. 03 (3H, s) , 2. 74 and 3. 0 1 (3H, 
s) , 4. 6 2- 5. 4 9 (7H, m) » 5. 95 ( 1 H, brs) , 6. 44 
(1H, "d" J=Y. 9Hz) ~6~ 5 7-7." 3 5 (12H, m)~ 

(9) Phe (4-F) -N-Me -V a 1 -N-Me -Ty r (3-tB 

25 u) -NH 2 ©M 

Z-Phe (4 -F) -N-Me -Va 1 -N-Me -Ty r (3-tBu) 
-NH 2 1. 73g (2. 6 1mmol) , 10%/^y^A^i 3 4 0m 
S<D*9J—)]/ 5 0m 1 jg^tfaS:, 7K^HMT> 1 7H#|igift#Lfc. 
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V h^77-f- (Jg|H9&&£ Pnu&JlA : J—)V : 7>=E=.77k = 1 0 
0:10:1) fctf U Phe (4-F) -N-Me-Va 1 -N-Me-Ty 
r (3-tBu) — NH 2 1. 25g (9 1%) £f#fc„ 
E I -MS : 5 2 8 (M + ) 

1 H — NMR (CDC 1 3 ) :(two rotamers)<5 0. 5 0, 0. 

7 6, 0. 7 9 and 0. 93 (6H, d, J = 6. 3-6. 9Hz) , 1. 

34 and 1. 39 (9H, s) , 2. 19-2. 95 (5H, m) , 2. 

50 and 3, 03(3 H, s), 2. 81 and 3, 02(3 H, 

s) , 3. 17 and 3. 34 (1H, dd, J = 15. 2, 5. 9 an 
d 1 3. 9, 6. 9Hz) , 3. 66 and 3. 84 ( 1 H, dd, J = 
8. 9, 4. 6 and 8. 6, 4. 6Hz) > 4. 9 1 and 5. 07 

(1H, d, J = 10. 6Hz) , 5. 0 7, 5. 1 9, 5. 3 0, 5. 9 8 
and 6. 64 (2H, brs), 5. 49 (1H, dd, J = 10. 6, 5. 
9Hz) , 6. 35 and 6. 62 (1H, d, 3 = 7. 9Hz) , 6. 7 
4 (2/3H, dd, J = 7. 9, 1. 7Hz) , 6. 95-7. 11 (19/ 
3H, m) 



mmm2 

Phe (4-C1) -N-Me-Va I -N-Me-Ty r (3-tBu) - 
NH 2 

(1) Boc-Phe (4-C1) -N-Me-Va 1 - N-Me-Ty r 
(3-tBu) -NH 2 ©^ 

Boc-Phe (4-C1) -OH 3 5 4mg (1. 18mmol) , N- 
Me— Va 1 — N— Me— Ty r (3-tBu) — NH 2 0. 3 3 g (0. 9 
0 8mmo 1 ) , *5«ktfCMP I 301mg (1. 1 8mmo 1 ) OTHF 
8ml«, *ftT, TEA 0. 3 8ml (2. 7 2mmo 1) &1jUtL, & 
fifCT*S^a^Lfc. KJSttfc7K*inA» ffl&x^Sfl/TflbtHLjfc. Wt&JiSrtfrfa 
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7> : &-7tK=4 0 : 1 : 0. 0 5) ttf U B o c - P h e (4 
-CI) -N-Me-Va 1 -N-Me -Ty r (3-tBu) — NH 2 0. 

4 5 g (77%) zmrzo 

(2) Phe (4-C1) -N-Me -Va 1 -N-Me -Ty r (3-tB 
5 u) -NH 2 ©M 

Boc-Phe (4-C1) -N-Me -V a 1 -N-Me -Ty r (3-t 
Bu)-NH 2 0. 4 5 g (0. 69 7mmo 1 ) <Dmt*^U> 4m 1 » 

TFA 3ml^M, 2 0 #fM#Lfcf£, WiErF\zmm&&% bit. 
f#bn^^^fig|PNaHCO 3 7K&i0^, &{fcj*3 1 lx>T*flttib&&, MM 

30:1:0. 1) fctfU Phe (4-C 1 ) — N — Me— Va 1 — N — Me 
-Tyr (3-tBu) ~NH 2 3 5 5mg (93%) £ff=fe 0 
EI-MS : 5 44 and 5 4 6 (M + ) 

15 1 H — NMR (CDClj) :(two rotamers)<5 0. 4 9, 0. 
7 5, 0. 7 8 and 0. 93 (6H, d, J = 6. 3-6. 9Hz) , 1. 
34 and 1. 38 (9H, s) . 2. 10-2. 92 (5H, m) , 2. 
50 and 3. 04 (3H, s) , 2. 80 and 3. 01 (3H, 
s) , 3. 13 and 3. 33 (1H, dd, J = 15. 2, 5. 9 an 

20 d 13. 9, 6. 9Hz) , 3. 67 and 3. 85 (1H, dd, J = 
8.9,5.0 and 8. 6, 5. 0Hz) , 4. 90 and 5.06 
(1H, d, J = 10. 6Hz) , 5. 3 3, 5. 4 1, 5. 9 9 and 6. 
61 (2H, brs) , 5. 49 (1H, dd, J = 10. 6, 5. 9Hz) , 
6. 37 and 6. 63 (1H, d, J = 7. 9Hz) « 6. 72 and 

25 6. 98 (1H, dd, J =7. 9, 1. 7Hz) , 7. 07-7. 10 (3H, 
m) , 7. 2 5-7. 3 1 (2H, m) 

Phe (3, 4-F 2 ) -N-Me -V a 1 -N-Me -Ty r (3-tB 
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u) — NH 2 

(1) Fmoc-Phe (3, 4-F 2 ) -N-Me-Va 1 -N-Me-T 
yr (3-tBu) -NH 2 (D^ 

Fmoc-Phe (3, 4-F 2 ) -OH 5 0 Omg (1. 1 8mmo 1 ) % 
N — Me— Va 1 — N — Me— Tyr (3-tBu) — NH 2 0. 3 3 g (0. 
9 0 8mmo 1) , ^ir/CMP I 301mg(l. 1 8mmo 1 ) OTHF 
8mlgiC, frftT. TEA 0. 38ml (2. 7 2mmo 1 ) *K\\tl, ^ 

u\zT%k&m.wvtzo K^mz7^m^ mm^j^-cmmLrz e ^mm&mu 

: 7>^E=l7tK= 6 0:1:0. 0 5) t:#L Fmoc-Phe 
(3, 4-F 2 ) -N-Me-Va 1 -N-Me-Ty r (3-tBu) -NH 
2 0. 5 6 g (8 0%) £f#fc 0 

(2) Phe (3, 4-F 2 ) -N-Me-Va 1 -N-Me-Ty r (3- 
t B u) -NH 2 ©M 

Fmoc-Phe (3, 4-F 2 ) -N-Me-Va 1 -N-Me-Ty r 
(3-tBu) — NH 2 0. 5 5 g (0. 7 1 5 mm o 1 ) (Digit*?- U> 
5ml^fc, iS 317)17 5ml£Dn*., 4fl#P^it#L£:^ MJ£Tlzm 

^no:fc;i/A : : y>^-T7K=6 0:1:0. 1) fCttU Phe 

(3, 4-F 2 ) -N-Me-Va 1 - N-Me-Ty r (3-tBu) -NH 
2 3 8 lmg (9 7%) Zmfzo 
E I -MS : 5 4 6 (M + ) 

'H-NMR (CDC1 3 ) :(two rotamers)<5 0. 51, 0. 
7 4, 0. 7 9 and 0. 93 (6H, d, J = 6. 3-6. 9Hz) , 1. 
33 and 1. 38 (9H, s), 2. 10-2. 93 (5H, m) , 2. 
51 and 3. 03 (3H, s) , 2. 83 and 3. 01(3 H, 
s) , 3. 17 and 3. 33 (1H, dd, J = 14. 8, 5. 9 an 
d 1 3. 9, 6. 6Hz) » 3. 66 and 3. 84 (1H, dd, J = 
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8. 4, 5. 0 and 8. 6, 4. 3Hz) , 4. 88 and 5. 07 

(1H, d, J = 10. 6Hz) , 5. 41, 5. 9 (1H. brs) , 5. 4 

1-5. 51 (1H, m) , 6. 43 and 6. 64 (1H, d, J = 7. 

9Hz) , 6. 75 (2/5H, dd, J=7. 9, 1. 7Hz) , 6. 84- 
5 7. 16 (28/5 H, m) 

Phe (3-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) -N 
H 2 

10 (1) Boc-Phe (3-F) -N-Me-Va 1 -N-Me-Ty r (3 

- t Bu) -NH 2 ®^ 

Boc-Phe (3-F) -OH 0. 20g (0. 7 0 6mm o 1) , N- 
Me-Va 1-N-Me-Tyr (3-tBu) -NH 2 0. 21g (0. 5 
7 8mmo 1) , ^CMP I 0. 20g (0. 7 8 3mm o 1) <DTH F 
6ml«> MT, TEA 0. 3 0ml (2. 1 5mmo 1 ) * 
»fcT*«iI#bfc. SiBttKiTKSJP^, Mx^tSSffilxfe. WttlSMi 

^ y _ jl/:7> ^-77K=6 0 : 1 : 0. 0 5) KttU Boc-Phe (3 
20 _ F) _ N -Me-Va 1 -N-Me-Ty r (3-tBu) -NH 2 0.3 

3 g (9 1%) 

(2) Phe (3-F) -N-Me -Va 1 -N-Me-Ty r (3-tB 
u) -NH 2 ®^ 

Boc-Phe (3-F) -N-Me-Va 1-N-Me-Tyr (3-tB 
25 u) — NH 2 0. 3 3 g(0. 5 2 5mmo 1) 3ml»tt 
fci TFA i. 5ml» 1 5#M#bfct£, «ffT£»ttfc«*Lfc. 



15 
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4 0:1:0. 1) (C-ftU Phe (3-F) — N — Me— Va 1 — N — Me — 
Tyr (3-tBu) — NH 2 2 4 1mg (87%) &ntZo 
E I -MS : 5 2 8 (M + ) 

'H-NMR (CDClj) :(two rotamers)<5 0. 51, 0. 
7 3, 0. 7 8 and 0. 93 (6H, d, J = 6 . 3-6. 6Hz) , 1. 
33 and 1. 38 (9H, s), 2. 10-2. 96 (5H, m) , 2. 
46 and 3. 03(3 H, s), 2. 78 and 3. 0 1(3 H, 
s) , 3. 16 and 3. 35 ( 1 H, dd, J = 14. 8, 5. 9 an 
d 13. 9, 6. 6Hz) , 3. 70 and 3. 90 ( 1 H, d d, J = 
8. 3, 5. 6 and 8. 6, 5. 0Hz) , 4. 89 and 5. 06 
(1H, d, J = l 0. 6Hz) , 5. 42, 5. 99 ( 1 H, brs), 5. 
43-5. 52 (1H, m) , 6. 41 and 6. 64 ( 1 H, d, J = 7. 
9Hz), 6. 72 (2/5H, dd, 3 = 7. 9, 1. 7Hz) , 6. 83- 
6. 99 (18/5H, m), 7. 10 (2/5 H, d, J = 1. 7Hz) , 7. 
22-7. 33 (1H, m) 

Phe (2-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) — N 
H 2 

(1) Boc-Phe (2-F) -N-Me-Va 1-N-Me-Tyr (3 
- t Bu) -NH 2 ©^ 

Boc-Phe (2-F) -OH 0. 20g (0. 7 0 6mmol) , N — 
Me -Va 1 -N-Me -Ty r (3-tBu) -NH 2 0. 21g (0. 5 
7 8mmo 1 ) , *«k^CMP I 0. 2 0 g (0. 7 8 3mmo 1 ) OTHF 
6mlMt> 3k?£T> TEA 0. 3 0ml (2. 15mmol) i 

m.\zT&&m&isito Rmmzfr&uaz.* mm^ju-vrntaLtco ^mmzmn 

J— )]/ : 7> : E—T7k=6 0:1:0. 0 5) UttU Boc-Phe (2 
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-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) — NH 2 0. 3 
3 g (9 1%) £f#fc 0 

(2) Phe (2-F) — N — Me— Va 1 — N — Me— Tyr (3-tB 
u) -NH 2 ©^ 

Boc-Phe (2-F) -N-Me-Va 1 -N-Me-Ty r (3-tB 
u) -NH 2 0. 3 3 g (0. 5 2 5mmo 1 ) <DmtX^U> 3m 1 mm 
TFA 1. 5ml£iD^ 1 5^f«Lm «JETKJ$*SE£©3f Lfc. 

4 0:1:0. 1) left U Phe (2-F) -N-Me-Va 1 - N-Me- 
Ty r (3-tBu) — NH 2 2 3 5mg (8 5%) 
E I -MS : 5 2 8 (M + ) 

'H-NMR (CDC 1 3 ) :(two r o t a m e r s ) <5 0. 4 5, 0. 
71, 0. 79 and 0. 93 (6H, d, J = 5. 9-6. 6Hz) , l. 
31 and 1. 38 (9H, s) , 2. 10-2. 89 (5H, m) . 2. 
47 and 3. 06 (3H, s) , 2. 76 and 3. 01(3 H, 
s) , 3. 14 and 3. 34 ( 1 H, dd, J = 14. 3, 5. 9 an 
d 13. 9, 6. 6Hz) , 3. 79 and 3. 95 ( 1 H, dd, J = 
8. 4, 5. 0 and 8. 6, 4. 3Hz) , 4. 88 and 5. 06 
(1H, d, J = l 0. 6Hz) ; 5. 3 7, 5. 9 9 ( 1 H, brs), 5. 
41-5. 51 (1H, m) , 6. 43 (3/5 H, d, J = 7. 9 H z ) , 6 . 
56 (2/5H, brs) . 6. 60-6. 71 ( 1 H, m) , 6. 92-7. 
2 9 (6H, m) 

Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) -N 
HS0 2 Me TFAI 

(1) Z-N-Me-Phe (3 - tBu-4-^>yj^y) -NHSO 
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15 



20 



25 



2 MeCD^ 

tZ-N-Me-Phe (3 - t Bu-4-^»W» -OH 0. 9 
5g (2. Ommol) .WSCI-HCI 0. 7 7g (3. 9 9mmol) , 
&£ZS*?>X)U*i-$ K 0. 2 9g (3. 0mm o 1 ) CDDMF 15ml 
5 mmiz. fcKT, DMAP 0. 49g (0. 99mmol) **l\7Ltd&. £fi 

7k. tt^T2Naafe*jo^., BPKx^p-^diaiL, maim 

2 : 1) fctfU «SYt-&4& 0. 83g (7 5%) 
10 1 H — NMR (CDC 1 3 ) : 6 1. 36 (9H, s) , 2. 80 (s, 3 
H) . 2. 9 7 - 3. 3 0 (m, 2 H) , 3. 21 (s, 3 H) , 4. 60-4. 
74 (m, 1 H) , 5. 08 ( s , 2H) , 5. 13 (s, 2H) , 6. 81 
(d, 1H, J = 8. 2Hz) , 6. 86-7. 13 (m, 2 H) , 7. 20- 
7. 4 6 (m, 1 OH) , 9. 0 (brs, 1 H) 

(2) Z-N-Me-Va 1 -N-Me -Ty r (3-t-Bu) -NHSO 

Z-N-Me-Tyr (3-tBu-4-^>yM+y) — NH S O 2 M e 
0. 8 0g (1. 45mmol) , 2 0 ?WJ*mm 0. 0 9 g(D 

ffiiBU ar«g*«JBETfc®SL» IN-Me-Tyr (3-t-Bu) -NHS 
O z Me 0. 5 3g*#fc. 

-b3EftN-Me -Ty r (3-t-Bu) — NH S 0 2 M e 0. 51g (l. 
4 3mmo 1) , Z-N-Me-Va 1-OH 0. 49g (1. 8 6mmo 
1 ) > *5ckZ>'CMP I 0. 51g (2. OOmmol) CDTHF I0ml» 
mz, tK^T, TEA 0. 6 0ml (4. 2 9mmol) £J0*_, MfcTl* 
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o. 7 o g (2m 8 5%) zmrzo 

(3) Boc-Phe (4-F) — N — Me— Va 1 — N — Me— Ty r (3 
-t-Bu) -NHS0 2 Me 

Z-N-Me-Va 1 -N-Me-Ty r (3-t-Bu) —NHS O z M e 
0. 6 5g (l. Ummol), 2 0%«/\'7yMi 0. 0 9 go) 

lomii^ssaiT, 7 mnmm.T, 2. smmmnvrc. r 

fom*mmis* «JETK«?fc£g3cU SN-Me-Va l -N-Me-Ty r 

(3-t-Bu) -NHS0 2 Me 0. 5 0g£f#fc o 

±Mmtti®> 0. 48g (1. 0 9mmo 1) , Boc-Phe (4-F) 
-OH 0. 4 0 g (1. 4 lmmo 1 ) , ii^CMP I 0. 3 9 g (1. 
5 3mmol)©THF 8 m 1 mmz, *ftT, T E A 0. 4 6ml (3. 
2 7mmo 1 ) SrJnx., ^CT2 2«flW«^Lfc 0 SJC«K:**JDA. 1 0% 

n--s^>=2 : 3) fc#U flWfc£« 0. 5 0g (2Ig, 6 5%) * 

(4) Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-t-B 
u) -NHS0 2 Me TFAiO^ 

Boc-Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-t- 
Bu) -NHS0 2 Me 2 0 8mg(0. 2 9 4mmol) ©M/fl/> 
6ml ^ i: < T F A 3ml^M, 1. 5mmMftLfz 0 fcfomZMHLTlz 
iiLfci, SSCTFA0. l%^tfT-trh- NU;U-7K (1 : l o) 8 
Oml^MTtt^t, ft&£«&fr<^ flWfc^ft 0. 20 g (9 4%) 

E I -MS : 6 0 6 (M + ) 

1 H — NMR (DMSO-d 6 ) .-(three rotamers)<5 0. 0 
2 (d, 3/5H, J = 5. 9Hz) , 0. 22 (d, 3/5H, J = 5. 9H 
z) , 0. 62 (d, 3/5H, J = 7. 6Hz) , 0. 68 (d, 3/5H. 
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J=6. 6Hz) , 0. 77 (d, 9/5H, J = 6. 6Hz) , 0. 89 (d, 
9/5H, J = 6. 3Hz) , 1. 28 (s, 27/5H) , 1. 31 (s, 9 
/5H) , 1. 35 (s, 9/6H) , 1. 86-2. 03 (m, 2/7 H), 
2. 15-2. 28 (m, 5/7 H), 2. 5-3. 4 (m, 10H) , 4 . 3 
5-4. 62 (m, 1H) , 4. 80-5. 02 (1H) , 5. 11-5. 42 
(m, 1H) , 6. 5 5-7. 18 (m, 7H) , 8. 0-8. 2 (m, 3H) . 

8. 98-9. 06 (m, 1H) > 11. 2 (brs, 1H) 

mMM7 

Phe (4-F) -N-Me-Va 1-N-Me-Tyr (3-tBu) -N 
HOMe 

(1) Z-N-Me-Phe (4-^>yjmy-3 - t Bu) — NHOM 

Z-N-Me-Phe (4-^>yM^->-3 - t Bu) -OH 3. 8g 
(7. 99mmo 1) (DTHF 5 0mlMC, Tki^T. ^DDMix^ 
0. 8 5ml (8.' 7 8mmol) &JPA, ^TNMM 0. 9 7ml (8. 
78mmol) SU)-3< OiTl/lfc. im$\m&Vfc&. MeONH 2 1. 0 
g (12. Ommol) iTEA 2. 2 3ml (16. Ommol) £jjnx., 

^77^- (JUIB^ BtKx^Jl/: n-^U->=l : 2) fC#U fltSfb 
^ 2. 7 g (6 7%) &ntzo 

1 H — NMR (CDC 1 3 ) : 6 1. 39 (9H, s) , 2. 95 (3H, 
s) , 2. 99 (1H, m) , 3. 24 ( 1 H, m) , 3. 64(3H, s) , 
4. 7 (1H, m) , 5. 1 (4H, d) , 6. 8-7. 5 ( 1 3 H. m) , 

9. 06(1H, s) 

(2) N-Me-Tyr (3-tBu) -NHOMe(»M 
Z-N-Me-Phe (4-^>yJl/t+->-3 - t Bu) -NHOMe 2. 

7g (5. 3 6mmol) COM e OH 3 0mlMC, 7Kg5<bA°^ v^A-^ 
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<t&%0 1 . 2 4 g (8 2%) £f#fc 8 

'H-NMR (CDC 1 3 ) : <5 1. 4 3 (9H, s) , 2. 4 5 (3H, 
s) , 2. 92(2H, m) , 3. 12 (1H, m) , 3. 59 ( 3 H, s) , 
6. 77 (1H, d, J=9. 4Hz), 6. 95 ( 1 H, dd, J=2. 8, 
3. 4Hz), 7. 13 (1H, d, J = 3. 15Hz) 

(3) Z-N-Me-Va 1 -N-Me -Ty r (3-tBu) — NHOM e 

N-Me-Tyr (3-tBu) —NHOM e 1. 24g (4. 42mmo 
1 ) , Z-N-Me-Va 1 -OH 1. 76g (6. 6 3mmo 1 ) , fcitf 
CMP I 1. 7g (6. 63mmol) ©THF 3 0mlMl:, TEA 
1. 2 3ml (8. 8 4mmol) £Jn*., H^a^bfc. 2fc£Jn;t, »KX3=- 

-9->=l : 1) KttU mmit^ 1. 3 2g (5 7%) 

1 H-NMR (CDC 1 3 ) : (5 0. 4 3 (3H, m) , 0. 8 0 (3H, 
m) , 1. 36 (9H, s) , 3. 02 (9H, m) , 3. 65 (3H, s) , 
4. 4 (1H, m) » 5. 1 (3H, m) . 6. 4-7. 4 (8H, m) 

(4) Boc-Phe (4-F) -N-Me -V a 1 -N-Me -Ty r (3 
-tBu) -NHOMeCDM 

Z -N-Me -V a 1 -N-Me -Ty r ( 3 - t B u ) -NHOM e 1. 
2 3g (2. 3 3mmol) Me OH 2 0mlMli > TkBtfbA^v^A-^ 
M 3 5 Omg^M, zk^&fflfCT. ll^Hi^Lfc. ^ft^t^-fhSffl 
^TfcSUU ar&£«JBETfc**l&T5£<hfC«fcD, IN-Me-Va 1 -N-M 
e-Tyr (3-tBu) —NHOM e 0. 9lg^|#fc„ 

-tfEffifc^ 0. 9 8 g (2. 5mmo 1 ) , Boc-Phe (4-F) - 
OH 0. 9 2 g (3. 2 5mmo 1 ) , *S«fctJfCMP I 0. 8 3 g (3. 2 
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5mmol)-©THF 2 0mlMi:, TEA 0. 5 2ml (3. 7 5mm 
o 1) £JD*., m&M&Ltzo *£fln*_, Bt&x^Tl*tbLfc&. WMm^ 

7|N ^7-f- mmmm. mm^ji: n -^+»->=i : 2) izhl. mm 

5 <k&m 9 7 2mg (5 6%) £f#£ e 

(6) Phe (4-F) — N — Me— Va l — N — Me— Ty r (3-tB 
u) -NHOMeO^ 

Boc-Phe (4-F) -N-Me-Va l -N-Me-Ty r (3-tB 
u) — NHOMe 9 7 2mg(l. 5 0 8mmo l ) <DmtX^U> 10m 
10 IteMiZ, TFA 7ml$M, 3 0^«Lfc o iETi:illlfdi ft 

**y-;i,= 2 0 : 1) fctfu KHfc&fc 2 8 8mg (3 4%) *ftfc. 

E I -MS : 5 5 8 (M + ) 

'H-NMR (CDC 1 ,) : 6 0.4 2(3H, d, J = 13. 5Hz) , 0. 

15 7 9 (3H, d, J = 13. 2Hz) , 1. 33 (9H, s) , 2. 10 ( 1 H, 
m) , 2. 6 0 (1H, m) , 2. 9 0 (2H, m) , 2 . 9 1 (3H, s) , 
3. 07 (3H, s), 3. 28 (1H, m) . 3. 68 ( 3 H, s) , 3. 9 
1 (1H. m) , 4. 82 (1H, d. J = 10. 7Hz) , 5. 13 ( 1 H, 
m), 6. 60 (1H, d, J = l 0. 4Hz), 6. 89 ( 1 H, m) , 7. 

20 0 - 7.3 (5H, m) , 9. 1 ( 1 H, m) 

mmms 

2- ( (2-T57-3- (4-7MD7iz;W Zfn^-)U) -N-* 
5^757) -3-*^)VmBL 2- (3-tert7*^-4-tKD^>7 
25 i~;P) -1- {2-\±^VM)Vn^ M p 

(1) N--s>^^v*;^-;i,-3- t e r t/f jH4-tHD+y 
y^-JlT^-)l (2- tf U v;U) 75 

Z-Tyr (3-tBu) -OH 3. 04g (8. 19mmol) (DTHF 
8. 2m 1 Mifc, ftfiTFN, N-^;i/7^-;|^^5^V-;U 1. 59 g (9. 
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83mmol) $*PA., l^jf^Lfco 2-7^y^Jy> 925 

mg (9. 8 3mmo 1) £Jnx., 3fOfcTT2Pm ^SiCT6^¥8I^Lfc. 
£JSi££7fc£fti^ ^x^;PTttttiL. fiSfti^teTKTiJfe^, &zM»^*v 

•?b?77j- (mmmm mm^ji: n -^-y->=i : 2) t#L, m 

it^m 2. 16g (5 9%) £f#fco 

1 H — NMR (CDC 1 3 ) : 6 1. 24 ( 9 H, s) , 2. 95-3. 2 
0 (2H, m) , 4. 4 5-4. 6 0 ( 1 H, m) , 5. 11 (2H, dd, J 
= 17. 5, 12. 2Hz) , 6. 53 (1H, d, J = 7. 9Hz) , 6. 8 
5 (1H, d, 3 = 7. 9Hz) , 6. 95-7. 15 (2H, m) , 7. 32 
(5H, brs), 7. 67-7. 73 (1 H, m), 8. 15-8. 25 (2 
H, m) 

(2) 3-tert^-4-kHD + y7x^77-Jl/ (2-bT»J>? 
;W T5 KcO^fijc 

N-^>^;i/^->^;i/3j?-;i,-3- t e r t^-4-th'a+y7 X - 
;PT^-;^ 75 H 2. 16g (4. 8 3mmol) <D** 

/-^ HOmli^ 10%/t7^A^ 4 0 Omg^M, ?mW- 

tK : ^ftl^^l/>=l 0:1:100) £tf U glft^ft 1. 4 8 g (9 
8%) ^#7^0 

*H — NMR (CDC 1 3 ). : 6 1. 3 6 (9H, s) v 2. 7 2-3. 2 
3 (2H, m) , 3. 6 7- 3. 7 2 (1H, m), 6. 6 2 ( 1 H, d, J = 
7. 9Hz) > 6. 85-6. 88 (1H, m) , 6. 95-7. 20 (2H, 
m) , 7. 7 0- 7. 7 7 (1H, m) , 8. 2 9-8. 3 9 (2H, m) 

(3) 2- (N-^>yWy*M-jhN-/^7> J) - 3 
)V$m 2- (3 - t e r t *??■)),- 4 - t h'D^y7i - l - ( 2 - tT 

3 - t e r t7'^-4-bHa4 : y7iz^77ZJ!/ (2 - tf'J ^) 7 
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1. 48g (4. 73mmol) , Z-N-Me-Va 1 -OH 1. 6 
3 g (6. 1 5mmo 1 ) , *3j:tf CMP I 1 . 5 7 g (6. 1 5mmo 1 ) 
0THF 3 0m 1 SfcftTTEA 1. 5ml (10. 8 8mmo 1 ) 

X^;U : n-^i7->=l : 2) fctfU 1. 74g (6 5%) £ 

1 H — NMR (CDC 1 3 ) : 6 0. 7 0 - 0. 9 5 (6H, m) , 1 . 2 
6 (9H, s) , 2. 20-2. 35 (1 H, m) . 2. 70-3. 10 (5H, 
m). 4. 00-4. 20 (1H, m) , 4. 65-4. 80 (1H, m) , 5. 
17 (2H, brs) , 6. 44 ( 1 H, d , J = 7. 6Hz) , 6. 60-6. 
85 (1H, m) , 6. 95-7. 10 (2H, m) , 7. 36 (5H, br 
s), 7. 60-7. 75 (1H, m) , 8. 10-8. 25 (2H, m) 

(4) 3-^^)1- 2-*^)V7 $;Mm 2- (3-tert^-4- 



2- (N-^>yJWy^Mn;i/-N-^5 1 J|/75/) - 3 - * ?-)lMM. 
2- (3-tert^h4-tFD^>7i-JW -1- (2-tfUvM 
^A^-r;U) 1^75 H 1. 74 g (3. lOmmol) 5 
Oml»«l:, 10%A°5^A^ 3 0 0mg^M, fcm&mfSTF* 

>=5 : 0. 1 : 1 0 0) fcfrU IBft^i 1. 3 0 g (9 8%) 

'H-NMR (CDC 1 3 ) : 5 0. 69 (3H, d , J = 6. 9Hz) , 
0. 85 (3H, d, J=6. 9Hz) . 1. 31 (9H, s), 1. 95-2. 
11 (1H, m) , 2. 36 (3H, s) , 2. 81 (1H, d, 3=4. 6H 
z) % 2. 99-3. 18 (2H, m) . 4. 73-4. 81 (1H, m) , 6. 
59 (1H, d, J = 7. 9Hz) , 6. 94 ( 1 H, dd, J = 7. 9, 2. 
0Hz) v 7. 00-7. 10 (2H, m) , 7. 65-7. 72 (1H, m) , 
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7. 80 (1H, d, J = 7. 9Hz) . 8. 18 (1H, d , J = 8. 6H 
z) , 8. 2 5 (1H, d, J = 4. 6Hz) > 

(5) 2- ( (2 -7h*i/X)is$-)UT $ ; - 3 - ^~ 
;U) y°u\Z*—)V) -n-^5M|,7^/) 2- (3-ter 

5 ty^-4-hFo+v7i-JW - l- (2-tru^;i/*;w^-r;i/) x^ 

3-p<^;i/-2-y^T5yS§m 2- (3-tert^-4-kFD 
*zs7 *.-)),) -l - (2-t°'J^;^;W^^E'f;i/) Xf^75H 1. 2 5g 
(2. 93mmol) , Boc-Phe (4-F) -OH 1. 08g (3. 8 
10 lmmo 1 ) , cfecktKCMP I 9 7 3mg (3. 8 lmmo 1 ) ©THF 1 
9m\mmiZ. JR^TTEA 0. 9 4ml (6. 7 4mmol) ^M, M 

t 4mmm&vfz 0 fcj&mzjk&mx. @mx5p;i/ -earn b7c 0 ^mm&mm& 
nfei^$-yij*y;i/*7A^D7h^77^- mmmm mm^)i :n- 

15 -\=^>=1 : 1) JCtfU mm<t&® 1. 72g (8 5%) £?#7c e 

1 H — NMR (CDC 1 3 ) : <5 0. 65-1. 02 (6H, m) , 1. 2 
6 (9H, s), 1. 34 (9H, s), 2. 20-2. 40 (1H, m) , 2. 
75-3. 15 (4H, m) , 2. 89 (3H, s) > 4. 2 0-4. 3 5 (1 

H, m) . 4. 7 0-5. 0 0 (2H, m) , 6. 61 ( 1 H, d, J = 7. 9 
20 Hz), 6. 75-7. 20 (7H, m), 7. 60-7. 80 (1H, m), 

8. 2 0-8.3 0 (2H, m) 

(6) 2- ( (2-757-3- (4 -y )VJ;uy ^~)V) 7°U\f*-)l) -N 
-^f^75/) 2- (3-tert»-4-tKo^ 

v7x- ;i/) - l- (2 - eu^^A'^;!/) 1^75 hcd-s-^ 

25 2- ( (2-^h=1ri/^;^x;i/75y- 3- (4-7MD7i-JW 

\±^T-M -N-^W5y) -3-*5P;i«? 2- (3-tert» 
-4-kHD + y7xZJ|.) -1- (2 -HU v;i/^;i//^^E-r;u) x^;ut$ k 

I. 67g (2. 4 lmmo 1) ©Ift^?^> 3 0mlgit:TFA 5 m 
1 Sr^nx., ^®TlB#^¥«^L7Co £J»£Ml±Tf;:@5feU nt>ntzMl£\Z 
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«7^y->A«u, mi±Tizmm^^Lfz a MizTizmmzm^Ltz 

Jl : T>^—7fr : mt^^U>= 3:0. 1:10 0) fcftU mmitS®} 
3 7 Omg 
E I -MS : 5 9 1 (M + ) 

'H-NMR (CDC1 3 ) :<5 0. 7 4 (2H, d, J = 6. 9Hz) , 
0. 77 (1H, d, J=6. 9Hz) , 0. 88 (1H, d,.J = 6. 3H 
z) , 0. 95 (2H, d, J = 6. 3Hz) , 1. 25 (9H, s) , 2. 2 
4-2. 44 (1H, m) , 2. 5 0-3. 2 5 (4H, m) , 2. 78 (2. 
4H, s) , 2. 85 (0. 6H, s) , 3. 5 5- 3. 6 5 (0. 8H, m) , 
3. 8 0- 3. 9 0 (0. 2H, m) , 4. 00 (0. 8 H, d, J = 10. 9 
Hz) , 4. 36 (0. 2H, d, J = 10. 9Hz) , 4. 65-4. 80 
(0. 2H, m) , 4. 90-5. 00 (0. 8H, m) , 6. 55-7. 20 
(8H, m) , 7. 65-7. 75 (1H, m) , 8. 15-8. 25 (2H, 
m) 

N- (2- (2- ( (2-757-3- (4 -7 )l*U7 X -;W 7°u 

)V) -n-/^75;) - 3-^^;i/-y^u;uy5y) -3- (3-tBu 
-4-hFa+->7i-;W 7°u¥)l) mm 
(1) 

Z-Tyr (3-tBu) -OMe 7. 4g (19mmol) OTHF 1 
9 0mlMl:, *?&T, 7K^b^^^U5=-^A 1. 2 5g (5 7. 4mmo 
1) ZtiUTL, ifiTl. 5fl#|SI»#Lfc. fiSlDNH 4 C 1tK»?K*JPA, »il 
^TttfcH Lit. W«B&fiaft^Jfi7KTi5fe^, &7KaSr7^**>tfATft«U 

— ^\=Mt> : Bf8fex^= 1 : 1) fcttU 6. 8g 

(9 9%) &ntc. 
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1 H-NMR (CDC 1 3 ) : <5 1. 3 8 (9H, s) , 2. 15 ( 1 H, 
m) , 2. 78 (2H, brd, J = 6. 9Hz) , 3. 5-3. 8 (2H, 
m) , 3. 8-4. 0 (1H, m) , 4. 86 (1H, s) , 4. 9-5. 0 
(1H, m) , 5. 09 (2H, s) , 6. 58 (1H, d, J = 7 . 9Hz) > 
5 6. 8 8 (1H, brd, J = 7. 9Hz) , 7. 05 (1H, brs) , 7. 
3 4 (5H, s) 

(2) 2- (^>v;^^#;^-^75y) - 3- (3-tBu-4-h 

Z-3-tBu-fnyy-jl/ 2g(5. 6mmol), MJ :7xXJl/*X 
10 7J> 1. 7 6 g (6. 7mmo 1) , 7^K^ H 0. 99g (6. 7m 
mo 1) ©THF 5 0ml»«l:, 7fO£T\ 7 V'v^l/^i^x^XT,^ 
Jl/ (DEAD) 1. 05ml (6. 7mmol) £Jq*., l^i&ST 1 B#BJJ*# 

7^y^«b, «jETc»jK*@*bfc^, #e»n^$*^u*yju 

15 ^7^^D7h^77^- (JgBB&$ : ffcg?X3\>l/=2 : 1) fcttU 

(1- (1, 3-ytFD-l, 3-i?ttV—tV'{>\*—)V-2-<1)V) * 
^;i/-2- (3-tBu-4-tKD+y7i-;W x^JW Hi ^ 

>yJHXfJ!/ 3. 2 g 
±iafb^*l 3. 2gH4 0%^fJP75>^^;-J^i 4 0ml£^S 
20 T3J0x.> I^SSTl ONfKftJ^bfc. EJ£g^*£^JET2I*ib, f#£*l&gS3 

;U : 7> : Ex7tK=2 0:1:0. 1) fcttU fiU@{k^4Sl 1. 9g$#fco 
'H-NMR (CDC 1 3 ) : <5 1.37 ( 9 H, s )\ 2 . 6 — 2 . 9 
(4H, m) , 3. 7-3. 9 (4/5H, m) , 3. 9-4. 1 (1/5H, 
25 m) 4. 8-4. 9 (4/5H, m) , 5. 09 (2H, s) > 5. 4-5. 5 
(1/5H, m) , 6. 5-6. 6 (1H, m) > 6. 84 (1H, d, J = 7. 
3Hz) , 6. 9-7. 1 (1H, m) , 7. 33 (5H, s) 

(3) N— (2- {1>i?)\,ttz/%fr-#=LfrT$y) -3- (3-tBu- 
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2- {^.>^)V^^r^ts)V^~)VT^ /) -3- (3-tBu-4-th'D+ 
-fa\d)lT^> 1. Og (2. 8mmol) , z>T>^*MJ^ 
A 0. 5 g (5. 5mmo 1 ) , mm 0 . 5 ml, 1 0m K 

* 10ml©1^6 0tT2Hr B WUc. f&fQN a HC 0 3 *^£AD 

rax^T^aiL^o ^mmzmn&iM.ykr-m.ft, m^mm^^^iyOA 
htf^yj- mmmm »?jk^^/-ji/=5o .• n t^u wart 

□ ^J 0. 9 g (8 0 %) ^fffco 

1 H — NMR (CD 3 OD) : <5 1.35 (9H, s) , 2. 5-2. 8 
(2H, m) , 3. 0-3. 2 (1H, m) > 3. 2-3. 4 (1H, m) , 3. 
7-3. 9 (1H, m), 5. 01 (2H, d, J =3. 6H2) , 6. 63 
(1H, d, 7. 9Hz) , 6. 84 (1H, brd, 1=7. 9Hz) , 7. 
04 (1H, brs), 7. 2-7. 4 (5H, m) 

(4) N- (2- (2- K>yM+y*Jl/j|t-;i,-N-^^7 ? y) - 
3-^^;i/-y^U;PT5y) -3- (3-tBu-4-hh*D + y7x-;W- 

N- (2- (^>yjm->*M-;i/75/) - 3- (3-tBu-4-t 
HD^y7x-;W ynhf;i/) ^ 0. 9g (2. 2 6mmol) <D**?y- 
)V 2 0mlMlI, 10%A*7y^i 1 0 0 m g ZMk.. tK^H^T, 

-^mzx 1 2mmmwLtz 0 mw&. METciM^iib, n- (2-75; 

-3- (3-tBu-4-tFD^/7i^|/) 7ok» ^ 0. 54g£ 

-tfEfk-g-^ 0. 5 3g (2ramo 1) , Z-N-Me-Va 1 -OH 0. 
6 9 g (2. 6mmo 1 ) , feJ;££CMP I 0. 6 7 g (2. 6mmo 1 ) <D 
THF 2 0ml». *ftT, TEA 1ml (7. 2mmol) £jfjn*_, 

S^ftj^TKT^, i^thU^ATl^lL, MffiT(C^&£teLfc^ 

*Z :T>=£-7*=2 0 : 1:0. 1) KttU HllIYt^ 0. 
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10 



20 



9 8 g (9 8%) £f#fc 0 

'H-NMR (CDC 1 3 ) : <5 0. 8 2 (3H, d, J = 6. 3Hz), 0. 
88 (3H, d, J = 6. 3Hz) , l. 35 (9H, s) , 2. 1-2. 3 
(1H, m) , 2. 6-2. 8 (2H, m) , 2. 76 (3H, s) , 3. 0- 
3. 4 (2H, m) , 3. 9-4. 1 (1H, m) , 4. 7-5. 0 (2H, 
m) , 5. 0-5. 1 (2H, m) , 5. 5-5. 6 ( 1 H, m) , 6. 4-7. 
0 (5H, m) , 7. 34 (5H, s) 

(5) N — (2- (2- ( (2- <t-^h + ^MzjP7Sy) -3- 

^U;!^/) -3- (3-tBu-4-kKD^y7x-;W ^o^) W. 

N- (2- (2- KyvJl/t+^JI/^-N-^f^ysy) -3-p< 
?^-^'J^75y) -3- (3-tBu-4-tKo4y7x-JW y'a tf 
^ 0. 97g (1. 9 5mmol) O^^Z-jl, 2 0ml«, l 
15 0%/^^^7A^ lOOmg^M, 7Km#ffl^T, i£i:T3Hf«t 
fc. MJETKMM£MfU N— (2- (2-757-3-^^-^ 

f ' J ^ 7sy) -3- (3-tBu-4-kHn^>7x-;W yntr;w 
0. 7 2g£f#f Co 

-hISffi^#l 0. 64g (l. 85mmol), Boc-Phe (4-F) 
-OH 0. 63g (2. 2 2mmol) , ^iy'CMP I 0. 57g (2. 
23mmol)0THF 18mlMt, tR^ TEA 0. 9 3ml (6. 

6_7mmo.i > z.m^ muizn ammm&Lrz. Kfomiz7k&m?L, mm^ 
25 mm ^dd*M : T> ^- T7K=2 0 . x . 0 1M ,^ U 

^lilb^ 0. 7 9g (6 6%) ^fffco 

'H-NMR (DMSO-d 6 ) : 8 0. 7 0, 0. 7 5. 0. 8 5, an 
d 0. 95 (total 6H, d, J = 5. 9-6. 3Hz), 1. 2-1. 
4 (18H, m) , 2. 0-2. 1 (1H, m) , 2. 4-2. 9 (7H, m) , 
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2. 9-3. 1 (2H, m) , 3. 8-4. 0 (1H, m) , 4. 3-4. 6 
(2H, m) , 5. 39, 5. 51 (2H, brs) , 5. 74 (1H, d, J 
= 1. 3Hz) , 5. 9-6. 0 (1H, m) , 6. 6-6. 9 (2H, m) , 

6. 9-7. 1 (2H, m) , 7. 1-7. 3 (3H, m) , 7. 60 and 

7. 73 (total 1H. brd), 9. 02 (1H, s) 

(6) N — (2- (2- ( (2-757-3- (4 - 7 Jl*a? f U 
fcf:fr— ;|/) -N-^^!/75y) ijj^^y) _ 3 _ (3 _ 

tBu-4-tFD+y7xz;w -? u tf ;u) ^ ©Hrfifc 
N- (2- (2- ( (2- (t-^h^yM«7$;) -3- (4-7 

T^y) - 3- (3-tBu-4-tFo^>7izjw tf;u) mst 0. 

7 5 g<D^ft:*5Pl/> 6ml»»C »T, TF A 6mim IgT 

^□n*;kA : y^y-^ . yy^~7i^=2 0:1:0. 1) JcttU WMfo 
480mg (76%) £7#fco 
FAB-MS : 5 4 4 (M + + 1) 

1 H — NMR (DMSO-d 6 ) : <5 0.49,0. 73, and 0.8 
5 (total 6H, d,J = 6. 0-6. 6Hz),l. 30 and 1. 
32 (total 9H, s),2. 0-2. 2(lH,m),2. 4-3. 1 
(9H, m) , 3. 7-4. 1 (3H, m) , 4. 52 and 5. 48 (t 
otal 2H, m), 5. 8-6. 0 ( 1 H, m) , 6. 6-6. 8 (2H, 
m), 6. 9-7. 3(5 H, m), 7. 67 and 8. 79 (total 
1H, d,J = 7. 6-8. 6Hz),9. 01 and 9. 06 (tota 
1 1H, s) 

nmm 1 o 

N- (2- (2- ( (2-757-3- (4-7MP7x3) 7°oetZ 
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; W - N _^^ T5y) -3-*7)\,-zT*V)l,7SS) -3- (3-tBu 
(1) N— (2- (^>v 5 ;^^^;^-;U7 5y) _ 3 _ ( 3 - tBu _ 

(2- (^>m+^;^ 75 y, _ 3 _ (3-tBu-4-tHD 
*->yjL-M zfu\Z)V) 75> l. 46g (4. lmmol) oyt^> 
8ml «^ i*i^MJ*A 0. 44g (4. lmmol) CD**** 
8m K (Boc) 2 0 0. 9 g (4. lmmol) fcjftfcta*., [11^T2. 

2:1) fctfU 1. 7g (9 1%) &&rz. 

l H — NMR (CDC 1 3 ) : 6 1. 38 (9H, s) , 1. 42 (9H, 
s) , 2. 6-2. 9 (2H, m) . 3. 1-3. 3 (2H, m) , 3. 8-4. 
0 (1H, m) , 4. 7-4. 8 (1H, m) , 5. 08 (2H, s) , 6. 5 
8 (1H, d, J = 8. 9Hz) , 6. 85 (1H, brd, J = 8. 9Hz) , 
7- 03 (1H, brs), 7. 2-7. 5 ( 5 H, m) 

(2) N— (2- (2- (^^yWy^M-jlz-N-^^J^y) - 
3-X*)\,-7<?0)], 7 *;) -3- (3-tBu-4-kHD + y 7 x-;W 
t?;i0 t-Bu xxfJ^M 

N- (2 - K>y;Wy*M^75y) - 3 - (3- t Bu-4-h 
KD + y 7 x^) fU\£)V) XJWtSm t-BuIXr^ 1. 6g (3. 
5mmol)0^;-^ 3 5ml», 10*^:7>^A&* 16 0m 
g£Jn*, **»ffl«T\ latltl. 5l*|in«#L&. ttflfft, «EETK:»K 
&**BU N- ( (2-757-3- (3- t B u - 4 - t H D^y7x 
T'DWW t-Bul^ 1. lg» 

-hSE&ffc^fc l. 1 g (3. 4 2mmo 1 ) . Z-N-Me-Va 1 -OH 
1. 08g (4. 08mmol) , i3J:^CMP I 1. 04g (4. 0 7mm 
o 1 ) CDTHF 3 5mli^ W> TEA 1. 7ml (12.2mm 
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15 



20 



^>:^X^;U=2 : 1) fctfu «Hfc£ft 1. 8g (9 3%) £j§fc, 
5 1 H — NMR (CDC 1 3 ) : 6 0. 82 (3H, d, J = 6. 6Hz) f 
0- 90 (3H, d, J=6. .2Hz) , 1. 37 (9H, s) . 1. 42 (9 
H. s) , 2. 1-2. 3 (1H, m) , 2. 5-2. 8 (5H, m) , 3 . 0 
-3. 3 (2H, m) , 3. 9-4. 3 (2H, m) , 5 . 13 (2H, s) , 
6. 44 (1H, d, J = 7. 9Hz) , 6. 75 ( 1 H, brd, 3 = 7. 9 
10 Hz) , 7. 00 (1H, brs) , 7. 36 (5H, s) 

(3) N— (2- (2- ( (2- K>ym->i3M-jl,7$y) -3- 

-3- (3-tBu-4-tFa + y7x-JW fu\±)V) t) 
)Vn^ Kgg t - B u X7t)V©^ 

N- (2- (2- (^>yM4y^Mzjl,-N-^^75/) -3-* 

^-y^u;uT5y) -3- (3- t b u-4-t ko+->7x-;w ^ntr 

;W * MS » t ~Bul^ 1. 8g (3. 16mmol)Wy 
3 5ml»«[l:, 10X/^A«* ISOmgSM, mift 
T. ^iSfcTlB#ra«^Lfc 0 «JETfdffi?K&*i|gU, N- (2- (2 

- (N~*?-)l7$y) -3-^fjl,-^ij^7 S /) _ 3 _ ( 3 - t Bu- 
4-hh'D + y7x-)W T-OWW t-BuIXf^ 1. 3 

3 g 

-tSHffl<k^tt 1. 3 3 g (3. 1 5mmo 1 ) , Z-Ph e (4-F) -O 
H 1 . 2 g (3. 7 8 mmo 1 ) , ;te«fctfCMP I 0. 97g (3. 78m 
25 moDOTHF 3 5ml»«l:. *»T, TEA 1. 6ml (11. 5m 
mo 1) fcm*. ifilctlOIFWUc. Kfcmz7kZMz_. mmx-W? 

f#enfcl^^ylJ^y*M7A^D7h^77^- (Jgffi^ 
^it>:«x^l/=l : 1) fctfU «JBfc&*> 1. 48g (5 3%) £ 
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1 H— NMR (CDC 1 3 ) : (5 0. 6 8 , 0. 7 5 , 0. 91, and 
0. 98 (total 6H, d, J=6. 2-6. 9Hz), 1. 35, 1. 
37, 1. 4 0. and 1. 42 (total 18H, m) , 2. 1-3. 
4 (10H, m) , 4. 0-4. 5, 4. 7-5. 1, and 5. 5-5. 7 
(total 7H, m) , 6. 3-7. 5 (17H, m) 
(4) 2- (2- ( (2- (^>> ? ;^^^;^-;P75y) -3- (4- 

JlT^y) -3- (3- tBu-4-tFD + y7x-W 7°U\d)l7^> CO 

N- (2- (2- ( (2- K>yM+y^M^7$y) -3- (4- 

Jl,75y) ~ 3 ~ (3-tBu-4-hHa+y7iz;w ^ntf;w #;k><u 
\*m t-BulXfJl^ 1. 3 8 g<Z>$gfl:;*^U> 5ml»t, 3k/$T, 
TFA 5ml ^jp^., ()#«!«# LfcSK «JETfc»«£W*Lfc 0 ■ 

^SKififfc^iy^fln*., fiSfDNaHC0 3 7K«FfKTi!fe^Lfe^ *7]c«v 

A^7h^7^- (MHH7£$£ ^OD*M:^^/-jk7>tz77j(= 
2 0:1:0. 1) fctfu 8811^*3 1. 1 g (92%) £f§fc„ 
'H-NMR (CDC 1 ,) : a 0. 67, 0. 76, 0. 92, and 0. 
97 (total 6H, d, J=6. 6-6. 9Hz), 1. 35 and 
-1. 3.7 (total 9H,-s)-, 2. 2-2. 5 ( 1 H, m) , 2 . 4 - 3 . 
1 (9H, m),4. 0-4. 2 and 4. 4-4. 5 (total 2H, 
m) , 4. 7-5. 1 (2H, m) , 5. 5-5. 6 and 5. 7-5. 9 
(total 1H, brd, 3 = 7. 6-8. 1Hz), 6. 2-6. 4, 6. 
5-6. 7, and 6. 8-7. 4 (total 13 H, m) 

(5) N- (2- (2- ( (2-T5/-3- (4-7JPt07zz;W -?u 

-3-^^;i/-^u;P75y) -3- (3- 
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2- (2- ( (2- (1>5?J\,ttis*j)\,tf-)i, 7 *s) - 3 - ( 4 - yJl ,# 

S) -3- (3-tBu-4-kKD+y7xzjW ^OhT;U75> 5 8 0m 
g (0. 9 1mmol) CODMF 4. 5ml«fiT, lH-tT^y-^ 
- 1 -fi)l#*+)-S.i?>iM.mm. 16 1mg (l. 0 9mmol) ii^DIE 
A 0. 19ml (1. 0 9mmo 1 ) Sin*.. IWI^T 1 8l%mm&Ltz 0 £ 
* MfiETMft, & £ $ £ ^ >j 77 7^DYh^7^- 
(J^yyDfMMly^^ chromatorex NH — DM 1 0 2 0 (fc±~> 
U ^7ft^) , a§§&*£ nm^Jl : 100 : 1*^10 : 1) 

fctfU N— (2— (2— ( (2 — K>yM+y*M^75y) -3- 

y^u^T^y) -3- (3-tBu-4-tHD^>7iz;w ypt°;u) ^ 

7~^> 4 10mg£f#fco 

$ 4 0mg$M. 2tc*»ffllTF, £ffifcT5IS|ISl&#L&. zHi^, MJ±T 

\ZMt®M <> ij 7j y;!/ chromatorex NH-DM1 020 (#± -> U ->7ffc 
, AH»tt ffiSiWk y^/-,t,= 5 : 1) K#U WTfr&tt 2 5 

Omg (7 6%) 

FAB-MS : 5 4 3 (M + + 1) 

'H-NMR (C D 3 OD) ) : <5 0 . 4 7, 0. 5 3, 0. 8 0. 0. 9 0 
(6H, d. J = 6. 3-6. 9Hz), 1. 31, 1. 37 (9H, s), 2. 
0-2. 3 ( 1 H, m) , 2. 41, 2. 46, and 2. 57 (total 
3H, s) , 2. 5-3. 4 (6H, m) , 3. 8-4. 6 (3H, m) , 6. 
6-7. 3 (7H, m) 

nmm 1 1 

N- (2- (2- ( (2-7>/-3- (4-7MD7ir;W 7u fcf*-- 

-N-^^;uT$y) - 3 -y^-^u;UT5y) -3- (3-tBu 
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-4-kFD^y7i'JW -fn¥M -N' -y7;-N' ' 

2- (2- ( (2- K>^^^*;i/^-;i/75/) - 3- (4-7;P^ 

uy^-iv) £*--;io -N-y^;i/75/) - 3 -^^;u-^u;P75 

5 7) -3- (3-tBu-4-kh*o^y7iZJW ^Pt>75> 5 0 0m 
g (0. 7 9mmo 1 ) (DX^y— Jl/ 4m 1 ill:iiat. y^fJl. N-5/ 
7;yW5y*W-h 12 7mg (0. 8 7mmol) £2jnx., ISJji 

0 %^^7>>^/-JH§l5m 1 £Jn*., MJgTrl 6 P^J^L/Co S 

(M^ ^OD*;j/A : ^^7-^ : 7> ; &-7zK=2 0 : 1 : 0. 1 ) fc 
ttU N— (2- (2- ( (2- )1#-)17 ^ ;) -3- 

(4-7MD7xi;p) yDt°^--;i/) -N-y^;i/7 = y) -3-y^- 

y^U;i/7^y) -3 - (3-tBu-4-hFD+y7x-JW 7°ntf;i/) - 
15 N' -y7y-N' ' -^W7-^>4 5 0mg$ifc. 

±IE{fr&4& 44 0mg©^3?/-^ 6 m 1^(3, 1 0 fc/l^v^A&ifi 
5 0mg£jbn*_, tR^HSI^T, Ml:tl 5^«^Ufc. MfiETfc 

^na*M : J—)\/ : 7> : E-7tK=2 0 : 1 : 0. 1) £ftU SjS-fb 
20 2 8 0mg (7 8%) £f#7c 0 

FAB-MS : 5 8 2 (M + + 1) 

1 H — N MR (CDC 1 3 ) :<5 0. 6 2, 0. 79, 0. 87, and 
0. 91 (total 6H, d, J = 6. 3-6. 6Hz), 1. 37 an 
d 1. 40 (total 9 H, s ) , 2 . 1-2. 4 ( 1 H, m) , 2 . 5 
25 -3. 0 (10H, m) , 3. 1-3. 4 (2H, m) , 3. 6-4. 4 (3H, 
m) , 5. 8-6. 1 (1H, m) , 6. 6-7. 2 (7H, m) , 8. 68 
(1H, d, J=6. 6Hz) 

wm 1 2 
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2- (2- (2-757-3- (4-7MD7xZJ^d/V^^-N-^ 
^)VT^/) -3-*^;» y^U;UT5/) -3- (3-tert ^;U-4 

(D 2- (2- (2 -^>>?;u^-^>-^;^-;UT5 y- 3 - (4-y)i# 

-3- (3-tertW-4-tFD4->7i-Jl/) y°u iiJl/XJUy 7$ H 
2- (2- (2 -^>yJ^y*M-^75 y - 3 - (4-7MD7i 

-;u^ 0 PAV-r^-N-y^;PT5y) -3-*3\>i/) 7'f'jji/7>y) -3- 

(3-tert7 , ^-4-tFo+y7i-jW 7u\i)\,7^> 5 1 4mg 
(0. 8 11mmol) ©1, 4-^W> 8mlS$l;, XJI/77SF 
15 6mg (1. 6 2mmol) 1 2 0 °CT 5 0#f B m^b7Co Kfcffi.(D 

$^>U^*M7A7D?h^77^- (JSTOJ& ^{b^^l-> : 
)l=2Q : 1) ICftU mmitttm 397mg (69%) £?#7c<> 

'H-NMR (CD C 1 3 ) :(two rotamers)<5 0. 6 9, 0. 
85 and 0. 99 (6H, d, J = 6. 3-6. 6Hz) , 1. 36 a 
nd 1. 37 (9H, s), 1. 80-1. 90 (1H, m) , 2. 22-2. 
40 (1H, m) . 2. 43 and 2. 81 (3H, s) , 2. 60-3. 
10 (4H, m) , 3. 2 6-3. 3 8 ( 1 H, m) . 3. 7 0- 3. 8 0 (1 
H, m) , 3. 90-4. 10 ( 1 H, m) , 4. 28-4. 44 (1H, m) . 
4. 7 2- 5. 3 0 (3H, m) , 5. 03 (2H, s) , 6. 52-6. 66 
(2H, m) , 6. 8 0- 7. 4 0 (1 0H, m) 

(2) 2- (2- (2-75 y - 3 - (4-7M07x-;P7 , D/Vf^ 
-N-^^757) -Z-*^M 7>'JJl/75y) - 3- (3-tert7* 

2- (2- (2-^>yM+ y ^M-^7 5 y-3- (4-7MP7 
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- (3-tert^-4-hh'o + ->7iZJW y°n ¥)lx)l7 7 5 K 3 
3 2mg (0. 4 6 6mmol) , 10%A7y^Aig 4 0mg^^/- 

g§&& ^np^A : : T>^-TtK=2 0 0:1 0:1) 

^Mfb^ 18 0mg (67%) 
FAB-MS : 5 8 0 (M + H + ) 

'H-NMR (CD C 1 3 ) :(two rotamers)<5 0. 6 3, 0. 
75, 0. 81 and 0. 93 (6H, d, J=6. 3-6. 6Hz), 1. 
38 and 1. 39 (9H, s) , 2. 2 0- 3. 4 2 (6H, m) , 2. 
60 and 3. 02 (3H, s) , 3. 49 (1H, s) , 3. 60-3. 
90 (2H, m), 4. 30-4. 44 (1H, m) , 5. 30-5. 40 (1 
H, m) , 6. 5 6-7. 16 (7H, m) , 8. 3 4- 8. 4 2 ( 1 H, m) 



2- (2- (2-75 y - 3 - (4-yji^-ay^-jizfn/^y^j\ / --N-^ 
^■JUT^y) -3-^^)1) 7*?'j;i/75y) -3- (3- t e r t :/3\^-4 

(1) 2- (2- (2-^>yJl/t+y*^-^75 7- 3- (4-y)l* 

- 3 - (3 - t e r t 7^)1- 4 - h FD^->7xzjl/) 7°n hf)UT5 

2- (2- (2 -^>^my*Mzjl/75 7 - 3 - (4-7M07x 

xi;uyDy\v-r;i/-N-^^;uT5 y) -3-y^;io ^u^sy) -3- 

(3-te r t7*f^-4-tF04 : y7xZj|/) 7°DfJl/7^> 1. 17g 
(1. 8 4mmol) <Z)x* 18ml mW.lz, 7jO$T, tf0**i/)im 
0. 7ml (2. 7 6mmol) , |^ 1. 8 m 1 ^ct^zK^hvT 
y-^H^hU^A 17 3mg (2. 7 6mmol) £flnx. 1 B#i!fHt# Ufc. 
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lt*^U> : =2 : 3 : 1) fcttU mit^m 9 0 Omg (6 8%) 

'H-NMR (CDC 1 3 ) :(two rotamers)<5 0. 6 5, 0. 
75, 0. 91 and 0. 97 (6H, d , J = 6. 2-6. 9Hz) , 1. 
22and 1. 29 (3H, t, J = 7. 2Hz) , 1. 35 and 1. 
36 (9H, s) , 2. 2 2-2. 4 0 (1 H, m) , 2. 42 and 2. 
90 (3H, s), 2. 60-3. 02 (5H, m) , 3. 22-3. 46 (2 
H, m) , 4. 0 6-4. 2 8 (2H, m) , 4. 47 ( 1 H, d, J = 12. 
2Hz) . 4. 80-5. 12 (3H, m) , 5. 29 (2H, s) , 5. 74 
(1H, d, J = 8. 9Hz) , 6. 58-7. 42 (12 H, m) 
(2) 2- (2- (2 - ^>y'M+ y*M-Jl,75 y - 3 - (4-7;M" 

-3- (3 - t e r t»-4-hh'D+y7i-JW t°d if y 
2- (2- (2-^>^^'>*;^-;U7^y-3- (4-7WD7x 

-;i/7 0 DAV-r;u-N-p<5 L ;UT5y) -3-^;u) t*? U^7$y) -3- 

(3-ter t7*f;P-4-tHn+-/7izJW 7°a hf;i/7 5 x^;u 
8 8 9mg (1. 2 3mmol) <D*?J—)l 2 4mlM!l7> 
^-TtK 1 6m 1 eo^lCTl 5B#ra«^Lfc. «JEETfc»JSE£®3:U 

(SBHiSil £nnsfc;kk : : 7 >^ E - 77 j c= i i o : 1 0 : 1) 

ttU ffiSHfc£#l 6 0 0mg (70%) £f#£io 

'H-NMR (C.DC1 3 ) :(two rotamers)<5 0. 65, 0. 

7 5, 0. 9 0 and 0. 96 (6H, d, J = 6. 0-6. 6Hz) , 1. 

36 and 1.37 (9H. s) , 2. 2 2 -2. 4 0 ( 1 H. m) , 2. 

47 and 2. 82 (3H, s) , 2. 6 0-3. 0 2 (4H, m) , 3. 

24 and 3. 26 (2H, s) , 4. 02-4. 38 (2H, m), 4. 
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7 6 - 5. 0 8 (3H, m) , 5. 4 0- 5. 9 0 (3H, m) , 6. 56-7. 
3 8 (1 2H, m) 

(3) 2- (2- (2-7^y-3- (4-7)V*U7x_-)V7un;^)\,- 
N-*?-)l7$y) -3-^^)1) y^U;i,75/) -3- (3-tert7*f 

2- (2- (2-^>^^v^;^-;i/7^y-3- (4-7MD7x 

-;pyD/w<;i/-N-^^;P7^y) -3-*?;p) f^0)V7^y) -3- 

(3-ter t y^;i/-4-h h'D+y7x"JW -f u \± JIT S../ 7-£& S. K 
5 9 5mg(0. 8 6 0mmol) O/^y-Jl/ 1 0m 1 Jgflfcf;:, 2 0 %tK& 

ftA^v^A^m 1 5 0mg^jp^, 7mnm^r, ^m^l^ 0 s 

"7 h^77>f- (MUM WcttVy : : /\=Ht> = 10:1: 

1) teftU «g{b&#! 333mg (70%) £f§fc 0 
FAB-MS : 5 5 8 (M + H + ) 

1 H — NMR (CDC1 3 ) :(two rotamers)<5 0. 66, 0. 
79 and 0. 92 (6H, d, J = 6. 3-6. 6Hz) , 1. 36 a 
nd 1. 39 (9H, s) , 2. 2 2-2. 3 8 (1H, ra) , 2. 63 a 
nd 2. 91 (3H, s) , 2. 5 0-2. 8 2 (4H, m) , 3. 12-3. 
28 (2H, m) , 3. 5 8-3. 8 8 (2H, m) , 4. 18-4. 40 (2 
H, m) , 5. 50-5. 70 ( 1 H, m) , 6. 58-7. 14 (8H, m) 

^MM 1 4 

N- [2- (3-tert7 , fJh4-kFD^y7irA) -1- 
TJI/Tft-Jl/T^ j *^)V) -2- [N- (4-7MD7i-^77Z 

(1) N-Z-2- (4 -^>->Wy- 3 - t e r t 7*^71^) - 

Z-Phe (4-^>yJ^y-3-tBu) -OMe 5. 8g (12. 
2mmo 1 ) (D*?/-)l (10 0ml) -* (20ml) M&mmz, ?KMit 
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^ith'J-^A 1. 5g (36. 6mmol) ZDWtl, m&\ZTm&m.WV 

n--\^it>=l : 2) fzttU Mmit&® 5. lg (9 4%) £f#£ c 
(2) 3- (4-^>^y-3-tert^7x-JW - 2 -- <> 

N-Z-2- (4-^>yM^>-3-tert7^7i-jW 
Hd + v^^x^T^> 5. 09g (11. 4mmol), h V y j^'JU 
*X7^ > 4. 4 1 g (1 7. lmmo 1 ) , £>£.7S7&)V^ 5 K 2.5 1 
g (17. lmmol) OTHF 6 6mlMl:, 7jO$~F\ >?X3My 7^y 
77;M^>l/-h 3. 0ml (17. lmmol) 4B#^*^Lfc 0 
S^^$BbT#^n7c^$(D^^y-^ 7 0mlM(:, hF7y> 6 

mi^nx., ^&\zT4mmm&i,rco ^mmzj^m^. mm^j^mmi^ 

0:1) KtfU Ilf^ft 2. 4 5g (4 9%) %ntz e 

(3) N- [3- (4--s>^;U^,>_ 3 _ t e r t ^ 7l - jw _ 2 

3- (4--Ov;y^->_ 3 _ t e r t y^ 7iz;w -2-^>^;U^- 
*ist>)l*-)V7~i;7°u)d)\,7^y 1. 2 7g (2. 8 4mmol) ®J*Wt 
*W> 2 9ml«, MT. TEA 0. 6ml (4. 2 6mmol) 
*J0>t, «SV>X^k^^>x;^-;P 6. 3m 1 (3. 6 9mraol)^ 

it>=l : 1 : 2) fC#U «fflfk^i» 1. 2 3g (8 3%) 

(4) 2- [N— (^>y;i,^-^>-^^^-;i,) -n- [2- 

(3-tert^-4-tKD^>7izjW - l- (*9>Wfc~)),7 
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N- [3- (4-^»Wy-3-tert^7xijW -2-^> 
yM+y*Mz;|/75yyDlf;H /^>7MtS K 1. 2g (2. 2 
9mmol) ^^^y-;[, 2 3ml»?^ 5ml^«i^)| 

$-ti\ tk^la^v^a-^ o. 6 0g^jpx., y^mmmrfizi 2mmm 

- 3 - (4-^>yj^y-3-tert^7i-J|.) 
t°;i/] H 0. 6 8g£f#7c 0 

1 H — NMR (CDC 1 3 ) : 6 1. 39 (s, 9 H) % 2. 48 (dd, 
1H, J = 8. 2, 13. 9Hz) , 2. 73 (dd, 1H, J = 5. 1, 13. 
3Hz) , 2. 94 (dd, 1H, J = 7. 9, 11. 9Hz) , 2. 96 (s, 
3H) , 3. 10-3. 22 (m. 1 H) , 3. 24 (dd, 1 H, J = 3. 6, 
12. 2Hz) , 6. 60 (d, 1H, J = 7. 9Hz) , 6. 83 (dd, 1 
H, 3 = 2. 0, 7. 9Hz) , 7. 03 (d, 1 H, J=2. OHz) 

-tSffiffc^ 0. 66g, Z-N-Me-Va 1 -OH 7 5 8mg (2. 
8 6mmo 1) , Ul/CMP I 7 3 0mg(2. 8 6 mm o 1 ) COTH F 
2 2mlM(I, TEA 0. 9 1ml (6. 5 9mmo 1) 

y | J*7 i ;^7Ai7D7h^77^- (iw ^fb^5 c u>:^x^ 
^: n-^\^>=i : 3 : 2) fCfrfU «J@^<» l. 08g (90%) ^ 

Wc 0 ' " 

(5) 2- [N— (N-^>y;|/t+y*Mz^-4-7;W07iz^7 
^-y^fjl) ^^757] -N- [2- (3-tert 

2- [n— (^>v;i/^-^->7j;^x;i/) ^^757] -n- [2- (3- 

tert^-4-hh*P^y7xZJW -1- ^ >XJl^—)lT^ J * 
*)V> X&M — 3 J- K 1. Og (1. 8 3mraol)0^ 
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181111^11:, *lftA'7y^A-^ 0. 4 0g^M, fom& 
fflMTfCl. 5B#ffi«#L;fc 0 TfrnOtott?^ h£ffl</VT»JU «£Mi&gL 
T$§S*lJfcS<* 0. 75g. Z-Phe (4-F) -OH 7 4 8mg (2. 
6 6mmo 1 ) % MCMP I 6 0 2mg (2 . 3 6mmo 1 ) ©THF 
1 8mlSftll, JkTvT. TEA 0. 8 2ml (5. 4 4mmoI) 

)V: n-^+f->=l : 3 : 2) fc-ftU ®M<\&ifa 827mg (64%) * 

(6) N- [2- (3 - t e r t h*a^y7xZjW - i - 

(^^>7^toI,75y^^W X^;U] - 2- [N— (4-7MD7i- 

2- [N- (N-^>^;i/^->7j;i/^-;u-4-^;i/^-D^^-;i,T^-y 
< )V) ^f^7S y] — N— [2 - (3- t e r t ^;U-4-h Kn + y7x 

~;i/) - l- (^^>xj^-^7$;^fjw x^;i/j - 3 

H 6 8 0mg (0. 9 5mmo 1 ) <D*?y—)\, l 0m 1 mmz. fcWtfart 
^iSOl^-mM 0. 2 5 gSrflnx., zK££ffl^TK: lB#W8M^Lfc. 

n7h^57^- (Jg§B&4i ^dd4n;1/A : y^y— ;i/ : JgT> : E-T7K= 1 
0 0:10:1) KttU «J§{fc^» 4 9 4m g (89%) £f#fe 0 
E I -MS : 5 7 8 (M + ) 

'H-NMR (CDC 1 3 ) :(two rotamers)<5 0. 6 2 (d, 
21/10H, J=6. 9Hz) , 0. 75 (d, 9/10H, J=6. 6H 
z) , 0. 84 (d. 9/10H, J = 6. 6Hz) , 0. 93 (d, 21/1 
OH, J = 6. 3Hz), 1. 36 (s, 2 7/10 H), 1. 39 (s, 63 
/ 1 0 H) , 2. 20-2. 45 (m, 1H) , 2. 46-2. 95 (m, 8 
H) , 3. 02-3. 17 (m, 3H) , 3. 61-4. 05 (m, 2H) , 4. 
18-4. 3 7 (m, 1H) , 4. 8 7-4. 9 5 (m, 7/1 OH) , 5. 2 



91 



WO 00/44770 



PCT/JPOO/00444 



15 



25 



3 



3-5. 3 5 (m, 3/1 OH) . 5. 5 5- 5. 7 0 (m, 3/1 OH) , 6 
2 0 - 6. 5 0 (m. 7/1 OH) « 6. 6 0-7. 2 0 (m, 7H) , 8. 0 
1 (d, 1H, J = 7. 6Hz) 

5 mmm 1 5 

2- ( (2-T5/-3- (4-7MD7xZi« fax*-*) - N -* 

M - 1 -AM' K^5^X^;UT5 K 

(1) 2- (4-^;^->-3-t-^7xzjW -i-kh'n + 

Z-Phe (3-tBu-4-WW» -OMe 2. 46g (5. 
1 9mmo 1 ) 0THF 5 0m 1 *ft Ti **Yfc*S*U^.7A 

3 9mg (1 5. 5 7mmo 1) £JQ^ Sflti 3 B*ra«#Lfc. EtfflSk.^ 

^=2 : 1) fctfu ffHrb^fif 2. 3 0g (9 9%) 

'H-NMR ( C D C I 3 ) : 6 1. 38 (9H, s).2. ll(i H) 
brs) , 2. 80 (2H, d, J = 6 . 9Hz) , 3. 5 4-3. 7 7 (2H 
20 m) , 3. 8 3-3. 9 7 (1H, m) , 4. 8 8-4. 9 7 (1H, m) , 5 ' 
09 (4H. s) , 6. 85 (1H, d, J = 8 . 3Hz) , 6 . 97 (1H 
dd, J = 8. 3, 1. 8Hz) > 7. 1 1 (1H, d, J = l. 8 Hz) , 7. 
27-7. 50 (1 OH, m) 

(2) 2- U-^iSjUttis-S-t-y^JU?^-)},) 
2- (4^>m*i,-3-t-^7xz; W — 1 — h KD^yj^f 

^x^*^ts>» ^>^x^;u !. 87g (4 . 18mmol) 

<Bfc!y5» 42ml^ ^T. ^^>Wz;^DUK 0.36m 
1 (4. 6 0mmol) 1 «rH*«sLfc», *Sin*, »»x^t 
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ttttiLfc. *4M£ffi&ft4K*Tffi»> fc*««T^*s^ATtt*U MEET 
tc:»J«£®3?U «Hg<b^« 1. 9 3g (8 8%) 

'H-NMR (CDC 1 3 ) : 5 1. 38(9H, s) ' 2. 76-2 9 
2 (2H, m) , 2. 9 6 (3H. s) . 4. 10-4. 2 1 (2H, m) 4 
5 2 1 -4. 3 2 (1H, m) , 4. 8 8- 5. 0 0 (1H, m) . 5. 09 (4 
H. s) . 6. 86 (1H, d, J = 8. 6Hz) , 6. 98 (1 H( brd, 
J = 7. 9Hz) ,7. 11 (1H, brs) , 7. 3 0-7. 4 8 (1 0H 
m) 

(3) 2- (4-^>^^S/-3-t^;^^^) - l-i, 7 ;*r )V 

*^>^}l^*Jl;^ >m ^Wjlxt* 1. 9 3g (4. 2 3m 
m o 1 ) ODMS O HmlMl;y7>^U^ 8 2 7mg (12. 7 
mmo 1) Sin*. 7 0Wim\s1t. ^IHJfttfL&fc, *fcinA, 



15 



25 



CMttfiK n-^-y-> :BB fex^=2 : 1) fctfu MmitG® 1 4 
2g (7 4%) 

'H-NMR (CDCI3) : a 1. 3 8 (9H, s) , 2. 4 6 (1H 
20 dd. J = 16. 8, 4. 0Hz) , 2. 74 (1H, dd, J = l 6 . 8 4 
6Hz) , 2. 8 2 (1H, dd, J = i 3. 8, 8. 4Hz) ,2. 96(1 
H. dd, J = 13. 8, 6. 5Hz), 4. 0 7-4. 18 (1H, m) , 4 
8 9-4. 9 8 (1H, m) , 5. 09 (4H, s) , 6. 87 ( 1 H, d, J 
= 8. 3Hz) , 6. 99 (1H. dd, J= 8 . 3, 1. 5Hz) . 7. 12 
(1H, d, J = i. 5Hz) , 7. 3 6- 7. 4 7 (1 0H, m) 
(4) 2- (3-t-7-^-4-tKD + y 7 x-;W 

2- (4- WW y-3-t^7xz; W -l-y7/^^ 
M)MS>m 1>i»\,3iX*rJ), 1. 3 8g (3. 0 3mmol) ODMS 
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O 2 4ra]i$l;, W> 1. 59g, 30%^^^^ 

4. 0ml£flD*_7c o ^T2B#M#gL SJMi^J^n*., m&mghZmW. 
U 2- (4-^>yM+y-3-t^7x-Jl/) - 1 F*^ 

5 _tlEffifl^$K 2 0%7K^{LA-7v^7^M^ 0. 5 0g, ^y^^y-jp 
3 0ml©I^iIT, tK*#HMT, 8fl#ra«#Lfc. M^Hb, 

(MIH§f§$£ ^DD^M : ^^y-ji, : y>^E~T7i<= 100 : 10 : 1) i: 

ttU SfS<fr&#> 639mg (84%) 
10 'H-NMR (DMSO) : 6 1. 33 (9H, s) , 1. 96 (1H, d 

d, J = 14. 5, 8. 6Hz) , 2. 12 (1H, dd, J = 14. 5, 4. 

0Hz) , 2. 37 (1H, dd, J = 13. 4, 7. 4Hz) . 2. 46-2. 

55 (1H, m) , 3. 0 7- 3. 2 0 ( 1 H, m) , 6. 68 (1H, d, J 

= 8. 2Hz) , 6. 73 (1H, brs), 6. 79 (1H, brd, J = 8. 
15 2Hz) , 7. 40 (1H, brs) , 9. 05 ( 1 H, s) 

(5) 2- ^^■jurs.y- 2 

- (3-t-yfjl/-4-hh*D + y7iZJW -l-^M>b7fJH^ 

Z -N-Me - V a l -OH 736mg (2. 7 8mmo l ) , 2- (3 - 
20 t-7'^-4-tHD^y7i-JW -l-^^ASH^^H5 1 ;i/75> 
5 7 9mg (2. 3 2mmo l ) « t«ktfCMP I 7 1 Omg (2. 7 8mm 
ol)GDTHF 2 3mlMC, ^T> TEA 0. 7 7ml^M, gfi 

25 6nfeS**^u*y;P7j7A^D"7h^-7^^— oiiM&g @t^x^;i/) \z 

#U aUSft'&ft 1. 0 9g (9 5%) 

1 H — NMR (CDC1 3 ) :5 0. 78-0. 9 0 (6H, m) , 1. 3 

7 (9H, s) , 2. 14-2. 80 (5H, m) , 2. 72 (3H, s) . 3. 

9 2-4. 04 (1H, m) 4 4. 3 2-4. 4 8 ( 1 H, m) > 5. 0 4, 5. 
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15 (2H, b r s) , 5. 27-5. 37 (1H, m) , 5. 78, 6. 03 
(1H, brs) , 6. 38-6. 82 (3H, m) , 7. 04 (1H, br 
s) , 7. 30-7. 41 (5H, m) . 

(6) 3-^^JV-2-^)V7B.ymHt 2- ( 3 - t — 4-t F 

2- (^.y^)V^i^ts)V^~)V) ^W5y-3-/^ii 2-0 

1. 04g (2. 0 9mmo 1 ) (D*?;— )V 2 Oml^iC, 10%A7y 

o^mm 1 o omg^M, tk^mt, ^izt immmwLfzo mmm. 

(Sl^l ^OD^A : : y>^E~T7K= 10 0:10:1) \z 

tfU SEte^ 0. 6 7g (8 8%) 

X H — NMR (CDC 1 3 ) : <5 0. 6 8 (3 H, d, J = 6. 9Hz) , 
0. 83 (3H, d, J = 6. 9Hz) , 1. 38 (9H, s) , 1. 82-1. 

15 9 7 (1H, m) , 2. 27 (3H, s) , 2. 45 ( 1 H, dd, J = 15. 
8, 7. 3Hz) , 2. 68 (1H, d, J=4. 6Hz) , 2. 78-2. 9 
1 (2H, m) , 4. 41-4. 56 (1H, m) , 5. 30 (1H, brs), 
5. 58 (1H, brs), 6. 34 (1H, brs), 6. 62 ( 1 H, d, 
J=8. 0Hz) , 6. 92 (1H, dd, J = 8. 0, 2. 0Hz) , 7. 0 

20 4 (1 H, d, 3 = 2. 0Hz) , 7. 63 ( 1 H, b r d, J=8. 9Hz) 

(7) 2- ( (2-7^7-3- (4-7MD7I-JW 7*OKt-;i/) - 
N-^^;i/T^y) -3-*3\>H&& 2- (3-t-7'^-4-tFD + y 

Z-Phe (4-F) -OH 6 5 Omg (2. 0 5mmo 1) , Z-*?-)V 
25 -2-^W5y« 2- (3-t-7'^-4-hFD + y7x"JW - 
1-^^UF^fJHWSF 0. 6 2g (1. 7 1mmol) , *5«fctf 
CMPI 524mg (2. 0 5mmo 1 ) OTHF 17ml mWz. 
TEA 0. 5 7ml (4. 1 Ommo 1 ) £flnA, Mf::T**H£ift#U:fc:. S 
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t^^a-zh^u «jETt3»aE*s*ufc^. ffents$S'>'j*^ 

#^i^n^h^:7^- (jgP*H*M Bfl£x^;u) fctfU 2- ( (2-^> 
^;i/^-=^->^;i/7^-;i,T^y- 3 - (4-7MD7x^W zfutt=.)V) - 
N-^^;PT^y) -- 3-*^;i/gftK 2- (3-t-7*^-4-tKn^-> 
5 7izjW -l-M/UN^HW^H 1. 0 5g (9 3%) £f#fc. 
±S2ffr&& 1. 16g (1. 7 5mmol) , 10%A°^> 5 ^A^^ 12 
0mgcD^^y-;U l 8m 1 jg^&£, MS, 7KSS?EIMT, 3fl#IHiJ|£#L&. 

10 0:10:1) &C#U &j@<fr&* 7 6 lmg (82%) £f#fc 0 
E I -MS : 5 2 8 (M + ) 

1 H — NMR (CDC 1 3 ) : <5 0. 6 7, 0. 8 0, 0. 9 0, 0. 9 2 
(6H, d, J = 6. 3-6. 9Hz) , 1. 3 7, 1. 3 9 ( 9 H, s) , 2. 
21-3. 22 (6H, m) , 2. 6 1, 2. 89 (3H, s), 3. 59-3. 
15 8 8, 4. 3 4-4. 4 8 (3H, m) , 5. 3 3, 5. 4 2 ( 1 H, brs) , 
5. 9 0, 6. 0 7 (1H, brs) , 6. 56-7. 18 ( 7 H, m) , 8. 
71 (1H, brd, J = 8. 3Hz) 

mmm 1 6 

20 2- ( (2 - 757-3 - (4-7M07iZJW ^Ok't^W -N-* 
- 3-*^)lMM 2- (3-t-7"fJh4-tFD^>7il 

)V) - i - ^ ^ - jM^i'X^^y 5 K 

(l) 2- (4-^>^;i/^->3 - t -t/^u^xx^) - l - h;i/x>x 

25 2- (4-^<>^)l^^-3- t -y^JVyjL-)U) 

^XfJW;|//U>K ^>yJH7f^ 2. 0 7g (4. 6 3mmol) O 
tf'J^> 4 6ml^ll. MT. b)l/JL>XJ\sft-)\st7U U H 6. 79g 
(3 5. 6mmol) SrJnAfc. 6. 5B#|BJ1I#U&&, tK^-JPA, BKxfJl/ 
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n -^\^-tf > : jftfilfJH 2 : 1) KttU ffigft^ifc 2. 4 6g 

(8 8%) zmtco 

'H-NMR (CDClj) : 6 1. 36 (9H, s) , 2. 42 (3H, 
5 s) v 2. 7 2-2. 8 6 (2H, m) , 3. 9 2-4. 0 9 (3H, m) , 4. 
8 4-4. 9 5 (1H, m) , 5. 04 (2H. s) . 5. 07 (2H, s) , 
6. 79 (1H, d, J = 8. 0Hz) , 6. 87 ( 1 H. b r d, J = 8. 0 
Hz), 7. 06 ( 1 H, brs) , 7. 26-7. 48 (1 2H, m) , 7. 
7 6 (2H, d, J =8. 3Hz) 
10 (2) 2- (4-WM+y3-t-7'^7x-JW - 1 - t^JUtt 

2- (4-^>yM+v3 - t-7"f^7x-;W - 1 - h)lJL>7,)l^— 
)V^i^^)V^)Vt))Vn^ym. ^>y^X7>T)l/ 2. 4g (3. 9 9m 
mo 1 ) CDX^y— )V 4 0ml»th'j7A^^>^7-h 5 6 0m 
15 g (7. 9 9mmol) <D* $> J — )VA m 1 mtH&tinZ.* 4 0tT3^f B »L/ 

JETlC»JSESg* L & e> tlfcS * * u * ^ a ^ □ -7 h f 7 7 >f - 

mmmm n-AW>:iti^=5 : d icittu mit&va 1. 6 

20 3 g ( 8 6 %) &ntz., 

'H-NMR (CDClj) : <5 1. 38 (9H, s)> 2. 12 (3H, 
s) , 2. 61 (2H, d, J = 5. 6Hz) , 2. 85 (2H, d, J = 6. 
3Hz) , 3. 99-4. 12 (1H, m) , 4. 80-4. 91 (1H, m) , 
5. 09 (4H, s) , 6. 85 ( 1 H, d, J = 8. 3Hz) , 6. 96 (1 
25 H, brd, J = 7. 6Hz) , 7. 11 ( 1 H, brs), 7. 27-7. 5 
0 (1 OH, m) 

(3) 2- (4-^>yJ^y3 - t-7'^7x-;i/) - 1 -*5>>X)l& 

2- (4-^>>MM-^3 - t -7"^7i-JW 
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Ji^)li3)W^>Wt ^>yiHXfJ^ 1. 54g (3. 23mmol) <DT 
HF 75ml 2 5ml«l; > S?ST, t^V> 5. 9 1g (6. 

4 6mmo 1) lfl#IBI«#Ufc&, *Sr*nA, ^X^UTtttti L£o 

tt> :WmJLm=l : 1) fctfU ®m<t&ta 1. 5 9g (9 7%) £f# 

1 H — NMR (CDC 1 3 ) : <5 1. 38 (9H, s) . 2. 88 (3H, 
b r s) , 3. 00 (2H, brd, J = 6. 9Hz) . 3. 17 ( 1 H, dd, 
J = 14. 8, 4. 6Hz) , 4. 19-4. 30 ( 1 H, m) , 4. 35-4. 
4 7 (1H, m) , 5. 0 7-5. 18 (1H, m) , 5. 0 9 (2H, s) , 
5. 10 (2H, s) , 6. 85 (1H, d, J = 8. 5Hz) , 6. 97 (1 
H, dd, J = 8. 5, 1. 7Hz) , 7. 10 ( 1 H, brs), 7. 28- 
7. 4 9 (1 OH, m) 

(4) 2- (3-t-yfJl/-4-tHo^>7i-JW - 1-*$>X)V* 

2- (4-s<>i?)\,ttzs- 3 - t -7J-)V7^-)V) -l-**>X)l,-fc- 
)l>*^)l3L^)\,j3)\,n~L>m. ^>yJHXr^ 1. Og (1. 9 6mmo 
l), 2 o%*.W<tn=ri/iyi±m : m 0. 08g©^^y-;u I6mijl^ 
£MT, 7K3S5£ffl^T, «Jf#L£o SJfrfcSrjJgigU i^^iJETJCtl 

: ^^y— ;U : T> ; E-T7K=1 0 0:10:1) KtfU SSSl'ffc'&fc 
.0. 5 6 g (9 9%) £?#fc 0 

1 H — NMR (CDClj) : <5 1. 40 (9H, s) , 2. 64 ( 1 H, 
dd, J = 13. 7, 7. 9Hz) . 2. 73 (1H, dd, J = 13. 7, 5. 
9Hz) , 2. 9 3- 3. 0 3 (1H, m) , 2. 98 (3H, s) , 3. 13 
(1H, dd, J = 14. 2, 2. 0) , 3. 61-3. 74 ( 1 H, m) , 6. 
62 (1H, d, J = 7. 9Hz) , 6. 88 ( 1 H, dd, J = 7. 9, 2. 
0) , 7. 0 5 (1 H, d, J =2. 0Hz) 
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(5) 2- ^>iS)Vtt*sii)),i£=L)\,) ^)V7^J-Z-^)Vmt 2 
Z-N-Me-Val-OH 5 1 8mg (1. 9 6mm o 1) , 2- (3- 



5> 0. 47g (1. 6 3mmo 1 ) , &=fcUCCMP I 5 0 Omg (1. 9 
6mmo 1 ) COTHF 16ml^!;, «T> TEA 0. 5 5ml5M, 

> : m-m^)v= i:i) k#u mmit^ o. i o g (8 1 %) 

1 H — NMR (CDC 1 3 ) : a 0. 83 (3H, d, J = 6. 6Hz) , 
0. 89 (3H, d, J = 6. 3Hz), 1. 38 (9H, s), 2. 14-2. 
33 (1H, m) , 2. 6 4-2. 9 7 (2H, m) . 2. 74 (3H, s) , 

2. 91 (3H, s) , 3. 13 (1H, d d , J = 14. 6, 4. 6Hz) , 

3. 29 (1H, dd, J = 14. 6, 6. 9Hz) , 3. 94 ( 1 H, d, J 
= 11. 2Hz), 4. 43-4. 57 (1 H, in), 4. 79 (1H, br 
s) , 5. 14 (2H, s) , 6. 4 0-6. 8 4 (3H, m) , 7. 06 (1 
H, brs) , 7. 37 (5H, brs). 

(6) 2- ( (2-757-3- (4-7MD7x"jW -futtzDV) - 
N-^^757) -3-*7Jm& 2- (3-t-7*?JI/-4-hh'D+y 

2- (^>^;i/^^;|/3j5-;i/) ^^7Sy-3-^fJHS$ 2- (3 
- t -7*^l/-4-kFD + y7xZJW - 1 - * $ >X)l*-)l* ^JUJi^JV 
7 5 K 0. 65g (1. 2 2mmo 1 ) <D*& /— )V 10ml t&WZ. 1 
O^/^y^A^ 1 3 Omg^iP^., tKSHIS^T, MM\ZT 3 0 MS\HL& 
«J£Tfc»«£**gl,Jt. fie^cS^t, Z-Phe (4- 
F) -OH 4 6 5mg (1. 47mmol) , ^t/CMP I 3 7 5mg 
(1. 4 7mmo 1 ) <£>TH F 15ml mmz. >X^T, TEA 0.4 1m 
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1 (2. 9 3mm o 1) £tJD;t> ^£T«jf #bfco fcfomzfc&tiaZ.s W 

U MflETK:igi&£@5&bfc&> ibtifci$^y'J^*7A^DTh^7 
(JII«$ n-A^t>:I«x^=l : 1) £#U 2- ( (2- 

;w -N-/w$y) -3-^f;n8i 2- 0- t -7*^ji/-4-t k 

□ =^y7xlJW - 1 - ^ ^ >XM-JV / f Jl^Xf il/7 5 H 4 8 4mg (5 
7%) *ntz 0 ±.&{t&$ 4 2 4mg (0. 6 0 9mmol) v 1 0 %ny 

^7^DTh^77>f- (mto$ mt^v> : ^/-;i/=i 5 : 

1) tttU mmit&Vs 239mg (70%) £f#fco 
EI-MS : 5 6 3 (M + ) 

'H-NMR (CDCI3) : 6 0. 65, 0. 78, 0. 91, 0. 93 
15 (6H, d, J = 6. 6-7. 3Hz) , 1. 3 8, 1. 3 9 (9H, s) , 2. 
22-2. 40 (1H, m) , 2. 46-3. 40 (6H, m) , 2. 66 (3 
H, s) , 2. 93 (3H, s), 3. 60-3. 83 (1H, m) , 3. 87, 
4. 26 (1H, d, J = 10. 8Hz) , 4. 38-4. 67 (1H, m) , 
6. 57-7. 17, 8. 88 (8H, m) 

20 

mmm 1 1 

2- (2- ( (2-7^7-3- (4-7M07x-JW 7°D \±-*~)Vi - 
N-^W5y) -3-^fJl/-7*fU^7$y) -3- (3-tBu-4- 

25 (1) 3-tBu-fDyy-;KZ)^ 

Z-3-tBu-fDy/-Jl/ 8. 2g (23mmo 1) 2 
5 0mlS*l:, 1 0 %a°^v<7AmS 8 0 Omg^Jn^., tK^#ISMT, ^ 

sen o^it#bfe 0 teTiii^^ii^ mat^m 5. 1 
g (99%) zntc 
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1 H — NMR (CDC 1 3 ) : <5 1.40 (9H, s) , 2. 45 (1H, 
dd, J =8. 6, 13. 5Hz) , 2. 71 (1H, dd, 5. 3, 13. 5 
Hz), 3. 0-3. 2 (1H, m), 3. 38 (1H, dd, J = 7. 6, 1 
0. 5Hz) , 3. 65 (1H, dd, J = 3. 6, 10. 5Hz) , 6. 61 
(1H, d, J = 7. 9Hz) , 6. 88 ( 1 H, dd, J = 2. 0, 7. 9H 
z) > 7. 06 (1H, d, J = 2. 0Hz) 

(2) (2- K>yM+y*^Jl/-N-^f;i/7Sy) 
-y'^-VJVT^/) -3- (3-tBu-4-tFn+->7xr;W yn/\V- 

3-tBu-fDy;-;Hg (4. 4 8mmo 1) , Z-N-Me-Va 
1 - OH 1. 4 3 g (5. 4mmo 1 ) , ;k=kl/CMP I 1. 3 8 g (5. 
4mmol) ©THF 4 5mliit MT. TEA 2. 2ml (15. 
8mmo 1) ilSIITl 3 B^SJ^ L fc c KfomiZJk&mX. It^X^ 

mm^m^Lt^ f#f)M$^yg*yjw7A^D7h^77^- mm 
mm ^>:Sii^i/=i : i) icttu mm<t&m 1. 9 g o 

0%) £?#fc„ 

1 H — NMR (CDC 1 3 ) : 6 0. 8 4 (3H, d, J = 6. 6Hz) , 0. 
92 (3H, d, J = 6. 3Hz) , 2. 1-2. 3 ( 1 H, m) , 2. 5-2. 
8 (5H, m) , 3. 5-3. 7 (2H, m) , 3. 9-4. 2 (2H, m) , 
5. 1 3 (2H, s) > 6. 2-6. 4 ( 1 H, m) , 6. 45 ( 1 H, d, J 
= 7. 6Hz) , 6. 80 (1H, brd, J = 7. 6Hz) , 7. 05 (1H, 
brs) , 7. 36 (5H, s) 

(3) 2- (2- ( (2- (t-y^->M^75;) -3- (4-7 

M071-JI/) ^dw-jw - 3 -^^-;i/-y^u;p 

75/) -3- (3-tBu-4-tl i o + y7xz;W -fun J — ;KZ>"&fi)t 

(2- (^>^t+y*;i/3|?z^-N-^5 1 ;V75/) - 3 - ^;^-:7*3 : - 
U;^Tii/) -3 - (3-tBu-4-hHD + y7i-JW :/n/W-JU 1. 
9g (4mmo 1) ©y^/-;i/ 4 0 m 1 i^MfC, 1 0 %/^>"j7A^5{l 1 
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«Mb, (2- (N-^W5y) -3-^^-^'j;[/75/) -3 
- (3-tBu-4-hFn^>7i-JW -?un;—)i i. 4g» 
±I5ffi{L*&4fe 1. 4g. Boc-Phe (4-F) -OH 1. 4g (4. 
5 9 4mmo 1 ) , fei^CMP I 1 . 3 g (5. 0 9mmo 1 ) (9THF 4 
OmlgSL }R?£T, TEA 2ml (14. 3mmol) ^JnA. ^ffltCT 

10 1:1) fCttU SSfb^ 1. 9g (7 8%) £f#fc 0 

1 H — N M R (CDClj) : 6 0. 7 7, 0. 9 2, and 1. 02 
(total 6H, d ) , 1. 2-1. 5 (18H, m) , 2. 2-3. 1 
(8H, m) , 3. 5-3. 8 (2H, m) , 4. 0-4. 3, 4. 4-4. 5, 
4. 7-4. 9, and 5. 2-5. 4 (total 2H, m) , 6. 3 - 
15 7. 5 (8H, m) 

(4) 2- (2- ( (2-757-3- (4-7M07x"JW ^nfcf:*- 

;w -N-^^;u7 = y) - 3 -^^)i-y^V)V7^y) -3- (3-tBu 
-4-hh*D^>'7x-^) yo/sy— )V <V^f& 

2- (2- ( (2- (t-T'h^^M-Jl/TSy) -3- (4-y)U^-a 
20 :7a:~^) -N-^f^7$y) - 3 - /^-7*f j;i/75 

7) -3- (3-tBu-4-k^o + y7x-JW 7°P/\V-JP 0. 5gC 
^ty^V> 2m TFA . 2.m 1 £3JD*_, 1 B#fSJ» 

25 L&» ien^^y'J*yji/*7A^07b^77^- (MUM ^nn 
^JI/A : y -;U : T >^EHTtK= 2 0:1:0. 1 ) iztt U ^Mlib^t) 
2 5 Omg (6 0%) &*§fc. 
E I -MS : 5 0 1 (M + ) 

1 H — NMR (CDC 1 3 ) : 5 0. 6 8, 0. 7 9, and 0. 93 (t 
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otal 6H, d, J = 6. 3-6. 9Hz) , 1. 36 and 1. 39 
(total 9H, s) , 2. 2-2. 4 (1H, s) . 2. 5-3. 2 (4 
H, m) , 2 . 6 8 and 2. 84 (total 3H, s) , 3. 5-3. 
9 (3H, m) , 3. 8 9 and 4. 43 (total 1 H, d , J = 1 
0. 9Hz) , 4. 0-4. 4 (1H, m) , 6. 5-7. 1 (7H, m) , 6. 
58 and 8. 41 (total 1 H, d, J=6. 9-7. 6Hz) 



(2- (2- (2-757-3 - (4-7J^D7xz;W 7°Dt^75y) 
- 3 -^^-7*fiJJI/75 7) -3- (3 — t Bu-4-k Kd + ->7iz 

(1) (2- (2- K>yJ^y^Mz^75/) -Z-^)V-y'^- 
V)l7^y) -3- (3-tBu-4-tHa+y7iz;W 7*DtfJW 

(2- K>yj^^M-Jl/7S/) -3- (3-tBu-4-kFo 



^^ir ;10 7°u\d)l) ^^;i/X;i/*> 7 9 7mg (l. 5 6mmol) <D 

i5miMi;, l o %im.\\Lnz; w l. 80mg^jbnA, *m 

mmm.T, sstti immmwvtz.. m®&* M&TizmmzmmL. (2- 

7"5/-3- (3-tBu-4-tFo^y7x-JW 7°n)d)l) *?-)lX)l<& 
> -4 0 0mg (9 0%) £f#7Co 

-tSSMft:^ 4 0 Omg (1 . 4mmo 1 ) . Z-V a 1 -OH 5 2 8m 
g (2. lmmo 1 ) , cfecktXCMP I 539mg (2. lmmol) CDTH 
F lOmlMlC, TktfiT. TEA 0. 5 8ml (4. 2mmo 1 ) ZtiUx., 

3=^=1 : 1) KttU 504mg (69%) 

'H-NMR (CDC1 3 ) :5 0. 79 (3H, d, J =6. 9Hz). 0. 
91 (3H, d, J=6. 6Hz) , 1. 38 (9H, s) , 2. 0-2. 2 



MM 1 8 
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(1H, m) , 2. 89 (3H, s) , 2. 97 (2H, d, J = 6. 9Hz) , 
3. 1-3. 4 (2H, m) , 3. 94 (1H, d d , J=5. 6, 7. 9H 
z) , 4. 4-4. 6 (1H, m) , 5. 10 (2H, s) , 5. 1-5. 2 
(1H, m) , 5. 35 (1H, brs) , 6. 59 ( 1 H, d, J=8. 3H 
5 z) , 6. 5-6. 7 (1H, m) , 6. 88 (1H, b r d, J=8. 3H 
z) , 7. 05 (1H, brs), 7. 34 (5H, s) 

(2) 2- (4-7M07x"Jl/) X3^W ijJI/yt^ 
t BuIXtMM 

B o c -Ph e (4-F) -OH lg (3. 53mmol) *5«fctJfO, N — 
10 y^fJI/kFP+y^75>M 0. 38g (3. 9mmo 1 ) ©tfrfb*^ 
V> 1 7m 1 ^{C, TkftT, TEA 1. 1ml (7. 9 mmo 1 ) &£DCB 
OP 1. 64g (3. 7mmol) &iJD*.» gi&T 1 . 5 8#|B!fll#Lfc. £/S 

15 DYh^7^- (Jg§6&$ / v*"9-> : Bt&X3\H/= 1 : 1) fcftU 

h^>-N-pWl/-2- (t-7*h+y*M-Jl/7$y) -3- (4-y)l> 
tD7iljW yntf;i/75h* 1. 08 g (9 4%) 

±f2fc£tl lg (3. 0 7mmol) COX— x;U 30ml^M(C-10t: 
IZTTkmitTfr^-V&V^VA 120mg (3. 16mmol) £flnx.> m 

20 i o^ra*^bfc. Kfou&mzm&mr-mm7mti u ?a 6 3 omg 

(4. 63mmol) ©15ml TK^SrJP^Lfc. J£J&^£#Kx^T?Jflfflb 

:Wm^3-)V=2 : 1) icttU WMit^ 0. 8g (9 8%) £f#7c: 0 
25 1 H — NMR (CDC 1 3 ) : 6 1.44 (9H, s) , 3. 0-3. 2 
(2H, m) , 4. 3-4. 5 (1H, m) . 5. 02 (1H, brs), 7. 
00 (2H, t, J = 8. 6Hz) , 7. 13 (2H, dd, J = 5. 4, 8. 
6Hz) , 9. 6 3 (1H, s) 

(3) (2- (2- (2- (t-^h + yMfc^a;) -3- (4-7 
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Wn7HJW ^DW5;) - 3 -^f^-^UJl'J?/) -3 - (3 

(2- (2- (^>^;u^i/^;u^^;U75/) - 3 - y^;i/- >^ u ;i/7 
5 y) -3- (3-tBu-4-kFD + y7x-JW -fu bf;W *^-;1,x;U3|n 
5 > 500mg(0. 9 6mmol) <D^^y-;i/ l0mlM!:> 10%/^ 
5i?O&0km 5 0mg£})n*_, zK^ISffl^T. gi&KT 1 2P#|BJ«#Lfc 0 it 
MEETfcat^^Mlgb, (2- (2 -75 7 - 3 - *^J\,-7?-V )\,7$ 
7) -3- (3-tBu-4-hFD + y7i-Jl/) -fu\±)V) *?-)l7,)V*> 
3 3 Omg£f#7Co 

10 ±f2*i/(b£-^ 3 3 0mg (0. 8 6mmo 1 ) &>£T$ ( 1 -tfUU5;i/- 2 - 
(4-Z7)]/^-uyx.-)l/) jl^M Hi tBulXj^ 2 7 5mg 

(1. 0 3mmo 1 ) <D*&J—)V 8 m 1 mmzfclfeT. &Wt 0. 0 7ml 
(1. 2 2mmol) MWl^Ty^^ith'J W 8 5m g (1. 2 
9mmo 1) SJH^dra*., 3 0 #M#L7c„ ^b^^U>*J0^t, flSlP 

15 NaHCOj*8ttTffifl&^ &zK^^*^£AT$£i»U MJETfCig 

pumjvu* : *^7— ;i/ : 7>^-7tK=4 0 : 1 : 0. 1 ) fctfU ffigfl: 
520mg (95%) £t#/c 0 
1 H — NMR (CDClj) : 6 0. 68 (3H, d, J = 5. 6Hz) , 
20 0. 85 (3H, d, J = 6. 9Hz) , 1. 38 (9H, s), 1. 41 (9 
H, s), 1. 9-2. 1 (1H, m) , 2. 4-2. 9 (5H, m) , 2. 9 
-3. 1 (2H, m) , 2. 99 (3H, s) , 3. 1-3. 3 (2H, m) , 
3. 8-4. 0 (1H, m) , 4. 47 (1H, d, J = 8. 9Hz) , 4. 5 
-4. 8 (1H, m) , 5. 56 ( 1 H, brs) , 6. 64 (1H, d, J = 
25 7. 9Hz) , 6. 9-7. 2 (6H, m) » 7. 7-7. 9 (lH.m) 

(4) (2- (2- (2-757-3- ( 4 - 7 )\,*U 7 x. 7°U tf;|/7 
57) - 3 -^^;U--7 , 5 1 U;U75y) -3- (3-tBu-4-kh*D + '>7 

(2- (2- (2- ( t -zrh**sil)\/-&=.)VT^ 7) -3- {A-~7)V^ru 
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7mZL)V) -fu^d^T^J) -3-/^-yfiJ^7$y) -3- (3-tB 
u-4-kFD+y 7 xzjW ~?u\ZM *^)VX)l*y 5 2 0mg(Z)^ 
5PU> 2ml» 1 fctfsT. TFA 2ml^M, ifiT30M«j^b 
MHTf-^^S^Lfc. m2lZ.mt*zFU>ZM?l. tS?0NaHCO 3 

A : : T>^E-TtK=2 0 : 1 : 0. 1) i:f^. 4 0 

Omg (9 1%) £?#fc„ 
E I -MS : 5 3 5 (M + ) 

1 H — NMR (CDC 1 ,) : 0 0. 75 (3H, d, J = 6. 9Hz), 
0. 89 (3H, d, J = 6. 9Hz) « 1. 39 ( 9 H, s), 2. 0-2. 
1 (1H, m) , 2, 3-2, 5 (2H, m) , 2. 53 ( 1 H, dd, J = 3. 
6, 11. 6Hz) , 2. 72 (1H, dd, 3=4. 6, 13. 2Hz) , 2. 
80 (1H, d, 3 = 4. 6Hz) , 2. 8-3. 1 (5H, m) , 3 . 19 

(2H, d, J = 5. 9Hz) , 4. 5-4. 7 (1H, m) , 6. 62 ( 1 H, 
d, J=7. 9Hz) , 6. 93 (1H, dd, 3 = 2. 0, 7. 9Hz) , 6. 
99 (2H, t, J = 8. 8Hz) , 7. 0-7. 2 (3H, m) 4 7. 80 

(1H, d, J = 8. 6Hz) 

mmm 1 9 

2- (1- (2- ( (2-757-3- (4-7)V*U7x.=.)V) yDhftn 
;W -N-^W^y) -3-/5 1 Jl,-^iJ-Jl/7Sy) - 2- (3— t e r - 
t^-4-hFD + y7i-JW x^;u) -6-^^;u-4-eu5^y> 

(1) 3- (4 -^yyJWy - 3 - t e r t 7*f;i/7i-;W -2-^> 

Z-Phe (4-^>yM+y-3-tBu) — NH 2 4. 6g (10m 
mo 1 ) OTHF 2 0ml«, MT, tTU> ? > 1. 6 ml (20m 
mo 1 ) £m*.bV7)]/*umm 1. 5 5 ml (llmmol) SM, i 
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fCttU WMtt&m 3. 3 5g (9 9%) &ntzo 

'H-NMR (CDC 1 ,) : 6 1. 37 (9H, s) , 3. 0 (2H, 
m) , 4. 85 (1H, brd) , 5. 03 (1H, brd) , 5. 1 0 (2H, 
s) , 5. 14 (2H, s) , 6. 69 ( 1 H, d, J = 8. 58Hz) , 7. 
05 (1H, d, J=8. 58Hz) 7. 2 (1H, s) , 7. 3-7. 5 (1 
OH, m) 

(2) 2- [2- (4-^>^;i/^v— 3- t e r t -J=F))s7 -i 

3- (4 -^>y;^y_ 3 - t e r t ^7x-;W _ 2 -^>^;| / ^- 
*~>tiJl#-)l,7$y7n¥*- MJ;U 3. 48g (7. 85mmol)Sfi 

e>tlfcl$©^^y-Jl, 5 0mlM;7thS^f^ 0. 6 4 0m 1*3 

£zs*mitt)V<yA 5 6 2m g ^M, ian4. 5 armwi,^ mum. 

mmit^lfa 1 . 7 6 g (67%) £7#£ 0 

1 H — NMR (CDC 1 3 ) : 6 1. 39 (9H, s) , 2. 25 (3H, 
s) , 3. 09 (2H, brd) , 4. 89 (1H, brd) , 5. 03 (2H, 
s). 5. 07 (2H, s), 5. 80 (1H, brd), 6. 14 (1H, 
s) , 6. 79 (1H, d, J = 8. 24Hz) , 6. 92 ( 1 H, d, J = 8. 
24Hz) 6. 96 (1H, s) , 7. 2 5 - 7. 4 3 (1 0H, m) 

(3) 2- [1-75/-2- (3 - t e r t ^-4-kh*D + y7x- 
)l) x^;u] -6-^^-4-trU5^V>©^ 

2-12- (4-^>yM^>-3-tert7"f^7iZjW - 1 
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6g (3. 3 5mrao 1) ^^'2 0%*W7y^A^i 0. 15g©^ 

3 0miM^ 7mnm%.T, 1 mmmwvtzc Kmm^&m 
5 mmmm mt*^u> : *$>y-)i=i o : n k#u sumt^ 

8 2 4m g (8 2%) £f#fco 

'H-NMR (CDClj) : 6 1. 37 (9H, s) , 2. 32 (3H, 
s) > 2. 7 4 (1H, dd, J =8. 9 0, 9. 2 4Hz) , 3. 15 ( 1 H, 
dd, J =4. 28, 4. 2 9Hz) , 4. 09 (1H, m) , 6. 16 (1H, 
10 sK 6. 59 (1H, d, J = 7. 92Hz) , 6. 83 (1H, d, J = 7. 

9 2Hz) 6. 9 9 (1H, s) . 

(4) 2- (l- (2- (^>v;i/^-^v*;i/#^;i/>5 1 ;i/7^y) -3-^ 

^;i/-7*^-'j;i/7^y) - 2- (3- t e r t 7^;i/-4-t: FD4y7H 

ju) x^;i/> - 6-^^;i/-4-k°U5vy>(7)^ 

15 Z-N-Me-Val - OH 6 7 8mg (2. 5 5mmo 1 ) > 2 - [1 - 
-2- (3-tert ^-4-kh'o + i/7x-JW X^;H -6- 
^fJl'-4-tf'J5yV> 7 0 0mg(2. 3 2mm o 1 ) , & itfCMP I 
6 5 3mg (2. 5 5mmo 1) ©THF 2 0ml 3kftT> TEA 

o. 9 7mi^in^.> ^iaicT*i«a^bfco Efomzfr%m%.* i^x^t 

W^X^;> : n_-^jt>->= 1_ : 2) £tt b^Mfc^^ 0. 7 7g (6 
1%) 

1 H-NMR (CDC 1 3 ) :<5 0. 79-0. 90 (6H, m) , 1. 3 
25 0 (9H, m) , 2. 2 (4H, m) , 2. 8-3. 1 (5H, m) , 4. 3 
(1H, d, 3=7. 3) , 4. 97 ( 1 H, m) , 5. 1-5. 25 (2H, 
m) , 6. 18 (1H, d, J = 8. 58) , 6. 4 1 (1H, d, J = 8. 5 
8Hz) , 6. 5-6. 85 (2H, m) > 7 . 3 (5H, m) 

(5) 2- [2- (3-ter t Zf^)V- 4 - b F D + ->7 x— ;U) - 1 - 
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2- (1- (2- K^yM+y^M-^M^TS / ) -3-^^- 
^U^75 7) - 2- (3-ter t^-4-th'n+y7x^) 
5 )V) - 6-^f;i/-4-e'J5yy> 0. 71g (1. 294mmol) , 2 

0%ztc8tffc/i7$?£AM35 o. i5g> 2 0m i (Dm^efo*. tK 

y'J»*7A^D7h^77^- 01P«$g ififcy^l^ : * 
^7— JU= 1 5 : 1) f-ttU 2 ^©y 7Xr 1/^7^ 7T— 

10 «/^T> MitSUKfC, (A) :2 9 6mg (3 8%)*3«kOt (B) :77mg(9. 
4%) £?#fc 0 
(A) 

1 H — NMR (CDC 1 3 ) : 6 0. 72 (3H, d, J = 6. 9 3Hz) , 
0. 83 (3H, d, J=6. 93Hz) , 1. 34 (9H, s) , 1. 94 
15 (1H, m) , 2. 28 (3H, s) , 2. 30 (3H, s) > 2. 77 (1H, 
d, J = 4 . 6 2 H z ) , 3. 11 (2H, m) , 5. 04 (1H, d , J = 7 . 
59Hz) > 6. 14 (1H, s),6. 61 (1H, d, J =7. 92Hz) , 
6. 81 (1H, dd, J=7. 92Hz) , 6. 99 ( 1 H, s) , 7. 84 
(1 H, d, J = 6. 9 2Hz) 
20 (B) 

'H-NMR (CDC 1 s ) : 6 0. 84 (3H, d, J = 6. 9 3Hz) > 
0. 89 (3H, d, J = 6. 93Hz) , 1. 33 (9H, s) , 2. 00 
(1H, m) , 2. 14 (3H, s) , 2. 18 (3H, s) , 2. 78 ( 1 H, 
d, J=4. 95Hz) , 3. 11 (2H, m) , 5. 10 ( 1 H, d, J = 6. 
25 6 0Hz) , 6. 14 (1H, s). 6. 63 ( 1 H, d, J = 7. 92Hz), 
6. 75 (1H, dd, J = 7. 92Hz) . 6. 97 ( 1 H, s) , 7. 81 
(1H, d, J =7. 2 6Hz) 

(6) 2- (1- (2- ( (2-yh^y*M-Jl,75y-3- (4-7)V 
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^7) -2- (3-ter t^-4-t Kn + y7x'JI/) X^;W -6- 

^^;i/-4-tfu^>?y > (A) cQ-g-is 

Boc-Phe (4-F) -OH 200mg (0. 7 0 7mmo 1 ) , 2 - 
[2 - (3 - t e r t W-4-bh'D + y7x-JW - 1 - (3 

5 2-/f^7$;^fijjP7$y) x5";i/] -6-*^-4-tfu^>v> 

(A) 2 44mg (0. 5 8 9mmol) , &J;£KCMP I 1 8 Omg (0. 
7 0 6 mm o 1 ) OTHF 8mlitii:, MT, TEA 0. 2 5ml (4. 
7mmo 1) £jbPx_, ^WiZXl&Wk&Xslt. MJftMflTK^JPTL M^x^jl/T 
fflfcHLfc. WttJl£fia*n£:ftzkTifci£, »«^*^AT$!;^U MEET 

10 Ki?gJ££S£Ufc&, ^5nfcSSS^'J*y^7A^nTh^77^- OS 
mmm Ace tone : n-A^>=l : 2) Wb^i 0. 3 

3 g (8 2%) *mc 0 

l H-NMR (CDClj) :(two rotamers)<5 0. 7 5, 0. 
80, and 0. 9 8 (6H, d, J = 6. 6, 6. 9Hz) > 1. 34 a 
15 nd 1. 38 (9H, s) , 1. 4 (9H, s) . 2. 10 (1H, m) , 
2. 3 and 2. 4 (3H, s) , 2. 7 (3H, s) , 2. 85 (2H, 
m) , 3. 04 (2H, d, J = 7. 01Hz) . 4. 12 and 4. 58 
(1H, d, J = 9. 6Hz) , 4. 7 5 ( 1 H, m) , 5. 0 5 (1H, m) , 
4. 83 and 5. 2 (1H, brd) > 5. 45 and 5. 6 (1H, 
20 dd, J = 7. 4Hz) ( 6. 2 ( 1 H, s)> 6. 6 (1H, m) , 6. 77 
(1H, m) , 7. 0 (5H, m) c 

(7) 2- (1- (2- ( (2 -7*h + ->*M-JP75y- 3- (4-^;|/ 

> n ^ x y □ tr^-"x;p) _ - n - * ^Vi/tV /) -"3-»;p-V^ u 

^ y) -2- (3-ter t7*^-4-h Fd + ->7i^I/) X^;P) -6- 
25 X^;i<-4-fcfU5> ? y > (B) ©-&fi)c 

Boc-Phe (4-F) -OH 63mg (0. 2 2 2mmol) % 2- 
[2- (3-tert7'fJl/-4-tHD+y7iiJW -1- (3-y^;i/- 

2-yx^;uT5/7 r ^u;i/7^/) x^io - 6-^^-4-tU5^y> 

(B) 7 7mg (0 . 18 5mmo 1 ) , *3«fctf CMP I 5 7mg (0. 2 
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2 2mmol) ©THF 5m 1 *?&T, TEA 0. 0 8ml (0. 

5 7 3mmo i) &an*, mm\zTi&&9twis%:. RfemzTit&imz.* mm*.?- 
bet \z mm&g&i, tzAik. m e> wzmz s -> >j # 7A^D7h^7^- 

(^BS&JK Ace tone : n-^1t>=l : 2) Cftb, 0. 
0 9 8 g (7 4%) 

1 H — NMR (CDC1 3 ) :(two rotamers)<5 0. 7 8 (6H, 
brd) , 1. 3-1. 4 (18H, s) , 1. 8 (2H, brd) , 2. 25 
(3H, brd) . 2. 8 and 3. 20 (7H, brd) , 4. 1 (2H, 
m) , 4. 4 and 4. 5 (1H, d, J=9. 89Hz) , 4. 7 an 
d 5. 17 (1H, brd) , 5. 3 and 5. 58 ( 1 H, d, J = 9. 
89Hz) . 6. 0 and 6. 17 ( 1 H, s) , 6. 6 (1H, brd) , 
6. 7-7. 2 (8H, m) 

(8) 2- (1- (2- ( (2-757-3- (4-7M07xz;W 7°U 
\Z*-)V) -N-^;P75/) -3-^fJl/-7'f'J^75y) -2- (3- 
tert»-4-hhW7i^) X5MU) - 6 -j*^- 4 -IfU 5 
vV> (A) O^fig 

2- (1- (2- ( (2-7*h + y*Mz^75;-3- (4-7JWD7 

-2- (3-tert7*^-4-hFD + y7i-JW X?JI/) 
— 4 — tfU5v ? 7> (A) 2 7 9mgOfi^fI/> 8mliII;MT, 
TFA 1. 3ml^p^fec 1 EffBJJl#Lfc&, «JETfciSi&£g3f 

?# tlfc^l c? £ U # f ^I^t? h-tf^y 4 — 
: **;-)l=i 5:1) fcttU SSirt;^ 2 2 5mg (9 5%) 

'H-NMR (CDCI3) :(two rotamers)(5 0. 7 and 
0. 8 (6H, dd, J = 6. 6 and 6. 59Hz) , 1. 29 (9H, 
s) , 2. 14 and 2. 2 7 5 (3H, s) , 2. 1-2. 2 (1H, 
m) , 2. 6 7 and 2. 7 8 (3H, s) . 2. 6-2. 8 (2H, m) . 
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3. 0 7 (2H, m) , 3. 7-3. 8 3. (1H, m) . 4. 15 and 4 
62 (1H, d, J = 9. 87Hz) , 4. 98 and 5. 18 (1H, d 
d, J = 6. 5 and 7. 6Hz) . 6. 0 2 and 6. 1 1 (1H, 
s) , 6. 55 and 6. 8 (2H, m) . 6. 92 ( 1 H, d, J = 6. 
92Hz) , 6. 93-7. 15 (4H, m) 

(9) 2- (1- (2- ( (2-T5/-3- (4-7WD7i-;W 7"D 

-N-^^-jur^y) -3- *7-)U-y^v)UT^y) -2- (3- 

tert»-4-hFD^>7xzJl/) X^;W - 6 -^)V- 4 - tf'J 5 
>V> (B) 

2- (1- (2- ( (2-^h + i/*Mz^75y-3- 
x-;W :/ntf^-;u) -N-^;i/7^ y ) - 3 - ^^-^u^^ y ) 
-2- (3-tert7'^-4-kh'D^y7xUW ifjW _ 6 _^ ;l , 
-4-tfU5> 5 y> (B) 9 3mg©i&fc/^l/> 5m 1 ^Il:)J(ftT, T 
FA lml^MLgfiT, 1. 5B#P«^Lfcf^ M/±TfCi£«®5&L 

f L^>: ^^7-^=1 5 : 1) Hft^ 7 0mg (91. 8%) 

1 H — NMR (CDClj) :(two rotamers)<5 0. 6 8, 0. 
78 and 0. 86 (6H, dd, J = 6. 6 and 6. 27Hz) , 
1. 3 and 1. 32 (9H, s) , 2. 21 and 2. 23 (3H, 
s) , 2. 2-2. 4 (1H, b'rd) , 2. 6 and 2. 8 ( 1 H, m) , 
2 - 7 1-2. 9 1 (3H, s) , 3; 00 (3H, m) , 3. 77 and 
3. 9 (1H, m) , 3. 9 7 and 4. 52 (1H, d, J = 9. 37H 
z) , 4. 97 and 5. 18 (1H, m) , 6. 12 ( 1 H, d, J = 3. 
3Hz) , 6. 5-7. 2 (8H, m) 

mmm 2 0 

5- (1- (2- (2-7^7-3- (4-7MD7irJW 7°D/Vf 
)V) ~N-^)VT^J) -3-/^7*f Uj|/7$y) -2- (3-tert 
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(1) Z-Tyr (3-tBu) -HO-g-jGdc 

Z-Tyr (3-tBu) -OMe 3. 30g (8. 57mmol) OTH 
F 2 0 0ml», -7 8t:ir7X^bv-rvy^;UT;i,5-^A (1. 0M 
hJVJi>mm) 42. 9ml (42. 9mmol) ^15^HtTlTLfc. 

m<t£>® 2 . 1 8 g (72%) £f#£„ 

NMR (CDC 1 3 ) : 6 1. 37 (9H, s), 3. 00-3. 14 (2 
H, m) , 4. 4 0-4. 5 2 (1H, m) , 4. 89 ( 1 H, brs) , 5. 
12 (2H, s) , 5. 2 2-5. 3 2 (1H, m) . 6. 57 (1H, d, J 
= 8. 2Hz) , 6. 82 (1H, d , J = 8. 2Hz) , 7. 00 ( 1 H, 
s). 7. 30-7. 42 (5H, m) , 9. 64 ( 1 H, s) 

(2) 5- (1- K>yM+^Mzjl,7Sy) -2 - (3-tert 

Z-Tyr (3-tBu) -H 2. 18g (6. 1 4mmo 1 ) <73x^/ — 
Jl 2 5mlMl:, '>TXb*JU^A 4 8 Omg (7. 3 7mmol) , 3 
OXKSTV^A 1. 7 7g (18. 4mmo 1 ) 43 £1** 2 5ml£ 
JP^., 6 0*CT8I^Wft^Lfc. ^NaHC0 3 7k^5M, M 

^^^ATHSSIU «JBET£JSJ££e£L;fcf£» fie-n^^yu*^ 
^7A^OYh^77^f- (Jgffl&& H^x^;u : n-^\4 1 l7->= 1 : l) fc 
ft U HilYb'&tl 1 . 3 8 g (5 3%) 

1 H — NMR (CDC 1 3 ) : <5 1. 37 (9H, s) , 2. 90-3. 0 
0 (2H, m) , 3. 10-3. 22 ( 1 H, m) , 4. 27 (1H, brs) , 
5. 06 (2H, s), 5. 02-5. 12 ( 1 H. m) , 6. 07 (1H, b 
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rs) , 6. 57 (1H, d, J=8. 2Hz) > 6. 88 (1H. dd, J = 
2. 0, 8. 2Hz) > 7. 10 (1H, d , 1 = 2. 0Hz) , 7. 22-7. 
4 0 (5H, m) 

(3) 5- (1- (2- K>yM+y*J^-;KN-^f;i/75y) - 
5 3-^?;^'J^75/) -2- (3-tert^-4-hKD+yJl/7 

5- (1- K>yM^y*M-^7 5/) - 2- (3-tert» 
-4-kHo+yJ(.7z-;W XfJI/) -f5^yiJy>-2, 4 54 
3mg (1. 2 8mmo 1 ) <D*&S—)\, lOmlK, 
10 ^ 5 5mgm fcM&W&T* 3V$m$tWLfc 0 KJSi££ifcflU 

fi&£^Tfc**fLT#£tt;fc^$£, THF 13mljg«tU tK^T. 
Z-N-Me-Val-OH 5 0 9mg (1. 92mmol) , CMP I 4 
9 lmg (1 . 9 2mmo 1 ) , 43=t^'TE A 0. 5 3 5ml (3. 8 4mm 

o i) *nux. "m&\z.x zmmm&istco Ri&mzfc&i&z.. 

ji BB&X^: n-^\*+i->=2 : 1) fcttU ^Hfk^ 3 6 5mg (5 
3%) £f#fco 

'H-NMR (CDC 1 3 ) : 6 0.79 and 0. 85 (6H, d, 
20 J=6. 6Hz) , 2. 14-2. 26 (1H, m) , 2. 60 (3H, s), 
2. 7 0-2. 9 2 (2H, m) , 3. 89 ( 1 H, d, J = 10. 8Hz) , 
4. 27 (1H, brs), 4. 62-4. 74 (2H, m), 5. 14 (2H, 
s) , 6. 28 (1H, d, J = 7. 9Hz) . 6. 56-7. 10 (3H, 
m) , 7. 3 0-7. 4 2 (5H, m) 
25 (4) 5- (1- (3-^^-2-^^75/7'5 :| J;P75/) -2- 

(3-ter t7*fJl/-4-tHD^y^7x-;l/) X^;P) <5y7'Jy>- 
2, 4-^><0-&ric 

5- (1- (2- (^>^l/t+'>*M-;i/-N-^^P75/) -3-* 
^l/^U^?/) -2- (3 - t e r t Zf^)V- 4 - t Fd4^7i- 
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)V) X^;U) -f 5^yj^>-2, A-V^y 3 6 3mg (0. 6 7 5mm o 

TkmmmmrF. u li^METcini^ 

m<k&to 261mg (96%) £fffc. 
5 E I -MS : 4 0 4 (M + ) 

1 H — NMR (DMSO-d 6 ) : <5 0. 7 9 and 0. 82 (6H, 
d, J=6. 3-6. 6Hz) , 1. 31 (9H, s) , 1. 90 (3H, s) , 
2. 74-2. 84 (2H, m) , 4. 02-4. 14 (1H, m) , 4. 17 
(1H, brs) , 4. 38-4. 48 ( 1 H, m) , 6. 64 ( 1 H, d, J 
10 =8. 2Hz) , 6. 82 ( 1 H, d, J = 8. 2Hz) , 6. 99 ( 1 H, 
s) , 7. 85 (1H, brs) 

(5) 5- (1- (2- (2- K>yM+y^Mrjl/75y) -3- 

(4-7WD7irjw yD/vf;w -N-^w$y) 

f'J^TS/) -2- (3 - t e r t ^-4-hFo^yJP7i-JW 

5- (l- (3-/^- 2 - ^?;i/75 ; 7^u;i/75 ;) -2 - (3-t 

er t7*^-4-tFo + yJP7xZjl/) X3\>1/) -f5^V'Jy>-2, 4- 
z/*> 2 5 4mg (0. 6 2 9mmol)OTHF 6 m 1 >Ki£T* 
Z-Phe (4-F) -OH 239mg(0. 75 5mmo 1 ) , CMP I 
20 193mg(0. 75 5mmo 1 ) , *3<fctfTEA 0. 219ml (1. 57 
mmo 1) £2jnA, MfcT4I^Hit^Lfc. KJ&miZfo&m*.* Mx^^T 

B»lf;k n-^it>=l : 1) f-ttU SM{t^% 1 6 8mg 
25 (3 8%) £?#£io 

1 H — NMR (CDC 1 3 ) :(two rotamers)<5 0. 6 2, 0. 
71, 0. 94 and 0. 98 (6H, d, J = 6. 0-6. 6Hz) » 1. 
34 and 1. 37 (9H, s) , 2. 26 and 2. 92 (3H, 
s), 2. 24-2. 42 (1H, m) , 2. 64-3. 12 (4H, m) . 3. 
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8 4-4. 3 2 (2H, m) , 4. 5 0-4. 8 2 (2H, m) , 5. 02-5. 
12 (2H, m) , 5. 2 0- 5. 6 4 (1H, m) , 6. 2 1 (1H, br 
s), 6. 31 ( 1 H, brs) , 6. 50-6. 60 ( 2 H, m) , 6. 86 
-7. 14 (5H, m) , 7. 24-7. 40 (5H, m) , 7. 50-8. 0 
5 0 (1H, m) 

(6) 5- (1- (2- (2-75 7-3 - (4-7^D7i^W 7°OA' 
■ J^M -N-7^;U75 7) -3-^^^7^U;P7^y) -2- (3-te 
r t^Jl/-4-kFo+yjP7x-Jl/) X?)l) ^5^/'Jy>-2, 4-^ 

10 5- (1- (2- (2- (^>yM+yi3M-JV7$y) -3- (4-7 

;i/^-n7x-ji/) 7°d;v-tjp) -n-7^j!/75 7) - 3-73MU7^u;i/7 

5 7) -2- (3-tert 7*^JI/- 4 - k K n^^l^xzijl/) X3MI/) ^5 
yyj> 5 >-2, 4-v^> 15 7mg (0. 2 2 3mmo 1) ®/^7-Jl/ 
5mlill:, lO^/^y^A^I 5 0 mg ^UQX, MM. zK££ffl^T> 
15 *£&8M$Lfc. K£?££»ifiU «^MffiT«ML,Tf#5>n^$*. 7V 
A'7f-fmC (JIPJi« ^7DD*;i/A : 7^7-Jl/ : 7> : E-7zK= 1 0 
0:10:1) KttU ^ll^t) 83. Omg (65%) Srttfc. 
FAB-MS : 5 7 0 (M + H + ) 

1 H — NMR (DMSO-d 6 ) :(two rotamers)<5 0. 48- 
20 0. 84 (6 H, m) , 1. 28, 1.32 and 1. 3 3 (9 H, s) 2. 
00-2. 12 (1H, m) , 2. 2 8, 2. 4 2 and 2. 62 (3H, 
s) , 2. 4 0-3. 10 (4H, m) , 3. 8 2-4. 0 8 (2H, m) , 4. 
24-4. 50 (2H, m) , 6. 58-7. 30 (7H, m) , 7. 66-8. 
30 (2H, m) . 8. 92-9. 24 (2H, m) 

25 

mmm 2 1 

2- ( (2-757-3- (4-7Mo7iZJ|/) ^U\d^~JV) -N-7 
3MU757) - 3-*?)mm 2- (3-t-7*fJl/-4-kHo+y7x- 
)V) -1- (1, 3, 4-Wy7 , /-JV-2-TJW 
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(1) 2- (3- t Ko + ->7xZJW - l- (i, 3, 4 

-**VJTV-)l-2-^)V) X^^n$>l ^>v;i/XX5^cD^/& 
Z-Tyr (3-tBu) -OMe 4. Og (10. 3 9mmol) CDi 
lOOmliiil;, kK^>l7jcfD^j 6. 4ml (10 

3. 9mmo 1) *1mtt a mLtoftVltlk, MEETJC^£g5£L£: 0 ?#£>n 
tzm?£\z, MT, t^hflHi^ 100ml, P- h^x>7JM>>^i 
TKft* 198mg (1. 04mmol) SflqAfc. 1. 5B#|S|flfc#Lfc&, 1 
NHC 1 10 0ml £in*.&. 2 0#ia«#Lfc^ WBfX^HfjfttHL, & 

1 : 1) C#L, 1. 34g (3 3%) £f§fc. . 

1 H— NMR (CDC 1 3 ) :5 1. 32 (9H, s) , 3. 19 (2H, 
brs), 5. 02 (1H, brs) , 5. 05-5. 16 (2H, m) . 5. 
35 (2H, brs) > 6. 53 (1H, d, J = 7. 9Hz) , 6. 75 (1 
H, dd, J = 7. 9, 2. 0Hz) , 6. 85 (1H, d, J = 2. 0Hz) . 
8. 3 4 (1 H, s) 

(2) 2- (3-t-7*^-4-tHO + y7i-jW -1- (1, 3, 4 

2- (3 - t 4-h Kd*^7iz;W -1- (1, 3, 4-^ 

■y-^Tl/— ;P-2 — f;W ifJWJ|.;t5>t ^yyJl/XXrJl, 1. 2 5g 
(3. 16mmol) O/^y-Jl, 3 0mliil;, 10%/t7y^i 

^nn*;i/A : ;*^/-;P: T>^exTtK=1 0 0:10:1) fcttU SJBft 
0. 8 0 g (9 7%) $f#7Cc 
1 H — NMR (CDC 1 3 ) : 5 1. 36 (9H, s) , 3. 02 (1H, 
dd, J = 13. 8, 7. 9Hz) , 3. 18 ( 1 H, d d, J = 13. 8, 5. 
6Hz) , 4. 47 (1H, dd, J=7. 9, 5. 6Hz) , 6. 57 ( 1 H, 
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d. J = 7. 9Hz) , 6. 84 (1H, dd, J = 7. 9, 2. OHz) , 6, 
97 (1H, d, J=2. OHz) , 8. 40 (1H, s) 

(3) 3 3^1,-2-;* 3^1,7 2- (3- t-^;u-4-b k 

°*~>^*-^) -1- (1, 3, 4-^itv7V-;P-2-^;i,) x^T 

Z-N-Me-Va 1 -OH 9 1 4mg (3. 4 5mmo 1 ) , 2 — ( 3 — 
t-7^-4-bFD + y 7x ^) -1- (i, 3f 
-2-^) x^;VT^> 0.-7 58 (2. 87mmotK *3«fctfCMP I 
8 8 lmg (3. 4 5mmo 1) OTHF 3 0m 1 SkftT> TEA 

0. 9 6mUM, £fifcT2l*|IB«#L£. EJSiKfc*£Jn*, Mx^b 

(AHKft H*X^;i,:n-' \*tf>=l : 1) fctfu 2-^>^;| / ^^> 
*)Vi£-)V7$;-3-*?)\,mm 2- (3-t-7*^-4-hHD^>7 
x~;w -i- (i, 3> 4-^-+ij-v7v-^-2-<;W x^;i/7^K l. 

2 8 g (88%) £f#fco 

±Mit^m 1. 2 3g©^/-;p 2 4mlg«l;, 10%;^^Ag 
* 1 2 0mg$M, ***ffl«T, MfcTlBSIWfttfLfc. Mm 

^ l7unft)\,& : 7> ^- T7]c=1 0 0:10:1) fctfU 

WMlt^W) 0. 87g (9 6%) 

. /H-NMR.CCDC 1 3 ) : 5 .0. 7 0 (3H, d, J = 6. 9 Hz ) , 
0. 85 (3H, d, J = 6. 9Hz) , 1. 35 (9H, s) , 1. 88-2. 

03 (1H, m) , 2. 34 (3H, s) , 2. 77 ( 1 H, d, J=4. 6H 
z) , 3. 12 (1H, dd, J = 14. 0, 8. 4Hz) , 3. 28 (1H, ' 
dd, J = 14. 0, 5. 9Hz), 5. 45 (1H, brs), 5. 61-5. 
71 (lH,m), 6. 58 (1H, d. J =8. OHz), 6. 68 (1H, 
dd, J = 8. 0, 2. OHz) % 6. 96 (1H, d, J = 2. OHz) , 7. 
84 (1H, brd, J = 8. 9Hz) . 8. 35 (1H, s) 
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(4) 2- ( (2 -75 3 - (4-7MD7x-JW fn^-Jl) - 
N-^WSy) 2- (3-t-7'5 1 ^-4-tl<n + y 

y^-JV) -1- (1, 3, 4-Wy7'/-jl,-2-<jl,) 1^75 F<2 

Z-Phe (4-F) -OH 835mg(2. 6 3mmo 1) , 3-;*^ ' 
-2-/W5yii 2- (3-t-^-4-hFo^->7i-JW - 
1- (1, 3, 4-t+lJ-y7y-^-2-r;i,) I?J|/7SK 0. 82g 
(2. 1 9mmo 1 ) , *5=t^'CMP I 6 7 2mg (2. 63mmol) 0T 
HF 2 2ml mm\Z. TklfcT, TEA 0. 7 4m I (5. 2 6mmo 1 ) £ 

4-tt> : «x^;u= 1 : 1) fcftU, 2- (2 -^>^Jl^^ 
5 7-3- (4-7J^D7xZjW 7°ntft^) T5 y_ N> 3 _^^^ ;U 
1- (1, 3, 4-^1t^TV-;P-2--f )V) -2- (3-t-y 
^-4-kh'D^y7x~JW XWSh' 1. 3lg (8 9%) £?#7c„ 
±fEffc-&& 1. 31g (1. 95 mm ol) , 10^5^AK* 13 
0rag^^;-;|/ 2 0m 1 gffi, zkKg^fflfTF, 4^pnif^Ufe. 

n-?ht?77j— (JggB&& ^dd^;ua : y^y — ;p : T>^-ttK= 1 0 
0:10:1) f'ttU 7 5 2mg (72%) 

E I -MS : 5 3 9 (M + ) 

'H-NMR (CDC 1 3 ) : (two rotamer) <5 0. 7 5, 0. 
7 8, 0. 8 9, 0. 9 2 (6H, d, J = 6. 3-6. 6Hz) , 1. 29, 
1. 34 (9H, s) , 2. 2 4-2. 4 5 ( 1 H, m) , 2. 50-2. 85 
(2H, m) , 2. 82 (3H, s) , 3. 0 4- 3. 2 0 (3H, m) , 3. 
5 2-3. 6 0, 3. 7 2-3. 8 5 ( 1 H, m) , 3. 9 9, 4. 4 3 ( 1 H, 
d, J = 10. 9Hz) , 5. 4 2 - 5. 5 3, 5. 6 4- 5. 7 3 ( 1 H, 
m) , 6. 42-7. 18 (7H, m) , 8. 3 3, 8. 4 2 (1H, s) , 9. 
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6 2 (1H, b r d, J = 9. 2Hz) 
H«J 2 2 

2- ( (2-757-3- (4-7MD7i-JW 7°n -N-* 
*)V7*;) -3-*^)lMm. 2- (3-t-»-4-tKD+y7i- 
)V) -1- (1, 2, 4-*ttZ?7*/-)l- 5 — O10 X5^;UT5 H 
(1) N-Me-Val-Tyr (3-tBu) -NH 2 ©M 

Tyr (3-tBu) -OCH 3 1. 5 g (5. 9 7mmo 1 ) (DM e OH 
10ml mW.\Z. 7>=Z:-77k 10ml £2ra*TgSKT*S£fl!#L&. MJ£ 

(Mffim% mt^U> : *?y-)l=l 0 : l) KtfU Tyr (3-tB 
u) — NH 2 1. 4g (9 9%) 

CICOTy r (3-tBu) — NH 2 1 g (4. 2 3mmo 1 ) , Z-N-M 
e-Val-OH 1. 23g (4. 6 3mmo 1 ) , &<£Z$CMP I 1.2 
g (4. 6 9mmol) ©THF 2 0mlMlI> MT, TEA 1. 8m 

mm zmn&f&TkT* «i&^hu Katies u msnz^m^m^Ltt 

)V : n-s\3r-V->=2 : 1) \zttls. Z-N-Me-Val-Tyr (3-tB 
u) — NH 2 1. 7g (8 3%) 
COZ-N-Me-Va 1 -Ty r (3-tBu) — N H 2 1. 7g, 2 

o xfrmt/^itv^Mm o. 1 5 g, 37 3 omi 

*£3£ffl&T* ifl#K*#bfc. Eifom&mmL, 
UTf#e>nfcS££, y'J^ , M7Ai'0-7h^77^- (JSIPI1&& mi* 
fl/>:/^y-jl,= l0:l) fI#U 1. 07g (88%) $ 

'H-NMR (CDC 1 3 ) : 6 0. 67 (3H, d, J = 6. 27Hz), 
0. 80 (3H, d. J = 6. 6Hz) , 1. 35 (9H, s) , 1. 91 (1 
H, m) , 2. 25 (3H, s) , 2. 76 ( 1 H, d, J =4. 62Hz) , 
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3. 00 (2H, m) , 4. 75 (1H, q, J = 6. 6Hz) , 6. 13 (1 
H, s) » 6. 55 (1H, s) , 6. 66 (1H, d, J = 7. 92Hz) > 
6. 89 (1H, d, 1 = 7. 59Hz) , 7. 02 ( 1 H, s) , 7. 84 
(1H, d, J = 7. 9 1 Hz) 
5 (2) Boc-Phe (4-F) -N-Me - V a 1 -T y r (3-tBu) 

-NH 2 ©^ 

Boc-Phe (4-F) -OH 890mg (3. 1 4mmo 1 ) » N-M 
e-Val-Tyr (3-tBu) — NH 2 lg (2. 8 6mmo 1 ) , 
tfCMP I 8 0 4mg (3. 1 5mmo 1 ) COTHF 2 0mlMi:, ^ 
10 T« TEA 1. 2ml (7. 16mmol) ^flPTL, ^ffi£TS&£ift#l,&. 

i-7^->^A«b, ffiTi^i^suci, i#enfc^^>u*y 

M7A^7D7h^77^- Acetone : n-^+J->= 1 : 

2) fcttU Boc-Phe (4-F) -N-Me - V a 1 -Ty r (3-tB 

15 u) — NH 2 1. 5g (8 5%) Zmtco 

(3) 2- ( (2-ter t^b+->M»75y-3- (4-7)l*U 
7x"JW -/Dhf^--;!/) - 3-/fJ«S 2 - (3- 

t-7*fJl/-4-tFD^y7x-JW -1- (1, 2, 4 -^"t^T 
- 5 — 1^7 5 

20 Boc-Phe (4-F) -N-Me -V a 1 -Ty r (3-tBu) -NH 
2 6 0 0mg(0. 9 7 6mmo 1 ) *3«fctfN, N-y/f ;i/7t h7S K 
0. 2ml (1. 5mmol) ©yW> 3mlj§I^aiT, 1 ^Ffflft 
# LfcHK HJ £ A 10 8mgitKD+y75 19 0m 

Qcmm./* (7ml /3ml) iSSKSflPAfc. SfSCTl 0^»l^, 

25 7k£J07L. WU7ci5t»CO^/> ; ^i7-> (lOml/lOml) 6 

n-^\^+h>=l : 1) (CttU &m<t&Vo 474mg (76%) 
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1 H — NMR (CDC 1 3 ) :(two rotamers)<5 0. 7 6, 0. 
8, 0. 86 and 0. 98 (6H, d, J = 6. 5 9, 6. 9 3, 6. 
27, and 6. 26Hz) , 1. 28 and 1. 32 (9H, s) , 1. 
25 and 1. 37 (9H, s) , 2. 15 ( 1 H, m) , 2. 35 an 
5 d 2. 92 (3H, s) , 2. 9 (3H, m) , 3. 15 (1H, d, J=6. 
9 3Hz) , 4. 12 and 4. 49 ( 1 H, d, J = 6. 92Hz) , 4. 
8 (1H, m) , 5. 38 and 5. 5 (2H, m) , 6. 65 (1H, b 
r. d) , 6. 9-7. 2 (7H, m) , 8. 3 7 (1H, b r d) 

(4) 2- ( (2-T^y-3- (4-7M07xz;W 7n¥^-)l) - 
10 N-*^)l7$y) -3-^^)mm 2- (3-t-7*fJ|/-4-th'P + y 
y^-Jl) -1- (1, 2, 4-tWy77-Jh5-^W 

2- ( (2- t e r t^h^>*M^75/-3- (4-7MD7xr 

)V> zfuid-*-)V) -N-*^)\,7$y) - 2- (3-t-y 

15 ^-4-bKD+y7xz;W -1- (1, 2, 4—*ttV7V—)V-5- 
-i )V> jl/75 F 4 4 0mg©^{(:^]/> 5m 1 ^(C»T. TF A 

? ;-ft= 15 : 1) £ftU WMit&to 3 7 0mg (9 9%) £f#fco 
20 1 H — NMR (CDClj) :(two rotamers)<5 0. 75 an 
d 0. 87 (total 6H, d and dd, J = 6. 5 9 and 
_ .A- 9 2Hz) , 1. 2 7. (9H, s). ,.2.. 17 .(1H, m) , 2. 7 7 -(2 
H, m) , 2. 83 (3H, s) , 3. 1 (2H, m) , 3. 55 (1H, m) , 
3. 96 (1H, d, J = 10. 89Hz) , 5. 7 (1H, m) , 6. 45 
25 (1H, s), 6. 59 (1H, d, J = 5. 94Hz) , 6. 9 (1H. br 
d) , 8. 35 (1H, s) , 9. 5 (1H, d, J=8. 91Hz) , 6. 9 
5 (2H, t, J = 8. 25Hz) , 7. 06 (2H, t, J=8. 25Hz) 

$mm 2 3 
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2- ( (2-757-3- (4-7Mo7x-JH /D^W 
W = y) 2- (3-tert^-4-tFD^/7 

-l - (^7 l /_; t/ _2 — r;W Xfjl/75F 

(1) N-sOi/Jlttz/tDls-tf-)],- 3 - t BufOyZJW75 K<7>& 

Z-Tyr (3-tBu) -NH 2 2. 08g (5. 62mmol) 
=Ht> 7 0mliSl;, D-V>|it^ i. 3 6g (3. 3 7mmol) £fln 

^'M7^^DYh^77^- (JSHM Wm^)V : n-^\^-y->= l : 
3) fC-tfU ^{fc^ 1. 66g (7 7%) nfc 0 

1 H— NMR (CDC 1 3 ) : <5 1. 37 (9H, s) , 3. 01-3.' 1 
4 (2H, m) , 4. 5 6-4. 6 5 (1H, m) , 5. 08 (2H, s) , 6. 
58 (1H, d, J = 7. 9Hz) , 6. 90 ( 1 H, dd, J = 7. 9, 1. 
7Hz) . 7. 09 (1H. d, J = l. 7Hz) , 7. 2 0-7. 4 0 (5H, 
m) 

(2) N-^>iy)l^-^y^i)l^-)l- 2 - (3-ter t7*^-4-hF 
n^Jl^j:— ;10 -1- (5 1 7y-jl/-2-l'JW XW5>0M 

N-^>yM+->*Mzjl/- 3 - t B ufDy-J^t7$ H 2 1. 4 
9g(5 5. 6 7mmo 1 ) )V SOOmlMC, 7*D ; E7th7 

)V=t\i \*i?3L^)\,7±#— )V 4 3ml (2 7 8mmol) ^OA, 8 OV,\ZT 
2nmm.WV. ^^\Zfu=tT^V7 )V^\z K^X^UT-tz:^-^ 4 3ml 
(2 7 8mmol) £JQ*., 8 0'CK:T4li#fSHK#U ^bt^Tt 
rhh'yXWt^ 4 3ml (2 7 8mmol) 8 0ttT3 

"^^^7^- (MBmtBk ffiMX-^lV : n-s\tt>=l : 3) fcttU mm 
it&® 15. 3 2g (6 7 3d) ifc. 

1 H — NMR (CDC 1 3 ) : <5 1. 29 (9H, s) , 3. 10-3. 3 
0 (2H, m) , 5. 10 (2H, s) , 5. 2 0- 5. 4 0 ( 1 H, m) „ 6. 
51 (1H, d, J = 8. 3Hz) , 6. 7 4-6. 7 8 (2H, m) , 7 . 2 
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2 (1H. d, J = 3. 3Hz) , 7. 2 0- 7. 4 0 (5H. brs) , 7. 
76 (1H. d, J = 3. 3Hz) 

(3) 2- (3-tert^-4-tHD^7iz;W -l- fry 

N— ^J)l^^)l^-)V-2- (3-ter t7^- 4 -tHD+y 
)l,7*-)],) -1- (? 7 y-^-2-^W l^7S> 15. 28g (3 
7. 2 7.mmol)«^> i. 1 l« Wzy ^ g ?5 
ml (74. 54mmol) £fcj;JL Wl. OMH^fofctfaafift*^^ 
18 6ml (1 8 6. 3 4mmoI)^lTU mfWlfc. 

£U 9. 46 g (9 0%) £?§fc. 

1 H — NMR (CDC 1 3 ) : 6 1. 36(9H, s),2. 82-3. 2 
7 (2H, m) , 4. 51-4. 56 (1H, m) , 6. 57 (1H, d, J = 
7. 9Hz) , 6. 89 (1H, dd, J = 7. 9, 2. 0Hz) , 6. 99 
(1H, d, J = 2. 0Hz) , 7. 27 ( 1 H, d, J = 3. 3Hz) , 7. 
76 (1H, d, J = 3. 3Hz) 

(4) 2- (N-ter t7*h^y^tol/-N-^^7$y) -3-^ 
^imm. 2- (3-ter ty , fJl/-4-hHD^y7x-JW -l- 

2- (3-ter h'n + y^injW -l - 

~2-^) .MW3> 4. 6 7g (16. 6 4mmo 1) , Bo c-N- - 
Me-Val-OH 5. 0g(21. 6 3mrao 1) , ^CMP I 5. 
5 3g(2 1. 6 3mmol) OTHF HOmlMC, MTTEA 5. 
3 3ml (3 8. 2 7mmol) Sim*., MfcT*fHfc«#Lfc. 

Yh ^ 7 ^- (®I»8J« 7>:E=L7*. : mt*?-U>= 3 : 0. 

1:10 0) fC-ftU &mfc&fa 8. 1 0 g (100%) f#fc„ 
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1 H — NMR (CDC 1 3 ) : «5 0. 7 5- 0. 9 7 (6H, m) , 1. 2 
9 (6H, s) , 1. 31 (3H, s) , 1. 41 (3H, s) , 1. 48 (6 
H, s) , 2. 10-2. 35 (1H, m) , 2 . 71 (1. 5H, s) , 2. 
73 (1. 5H, s), 3. 10-3. 30 (2H, m) , 3. 90-4. 10 
5 (1H, m), 5. 50- 5. 70 ( 1 H, m), 6. 58 (1H, d, J=7. 
9Hz) , 6. 7 0 - 6. 9 0 (2H, m) , 7. 20 ( 1 H, d, J = 3. 0 
Hz) , 7. 74-7. 76 (1H, m) 
(5) 2-^^)17 5/ mm 2- (3-ter t 

Fd+v7i^W -1- 2 --f;W If F®M 

10 2- (N- t e r t 7> + y*M-;i/-N-y^7$/) -3-pWH& 
m 2 - (3 - t e r t y^;i/-4-h h'D^y7xZJW - 1 - (f77-Jl/ 
-2— fJW 8. 03g (16. 4 2mmo 1 ) c7)J^ft;^^l/> 

8 0mlSffi;TFA 4 0ml^M, SfiT'3 0«j$bL S^^M 

7-fe h> : /\++J->= l : 2) fcftU telgfl:^© 2 ^Oy7Xr l/^T-T V 
^-fCO^T, ^ttlJli{C, (A) : 2. 37g (3 7%) (B) : 2. 

1 7 g (3 4%) £f#7Co 
20 (A) 

1 H — NMR (CDC 1 3 ) :<5 0. 65 (3H, d, J = 6. 9Hz) . 
0. 82 (3H, d, J = 6. 9Hz) , 1. 33 (9H, s) , 1. 85-2. 
00 (1H, m) , 2. 32 (3H, s) , 2. 75 (1H, d, J =4. 6H 
z) % 3. 0 9- 3. 3 7 (2H, m) , 5. 63-5. 71 (1H, m) , 6. 
25 6 1 ( 1 H, d, J = 7. 9Hz) , 6. 8 7- 6. 9 2 (2H, m) , 7 . 2 

2 (1H, d, J = 3. 0Hz) , 7. 77 (1H, d, J = 3. 3Hz) 
(B) 

'H-NMR (CDCI3) : <5 0. 84 (3H, d, J = 6. 9Hz) . 
0. 92 (3H, d, J=6. 9Hz) , 1. 33 (9H, s) , 1. 95-2. 
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15 (1H, m) , 2 . 11 (3H, s), 2 . 68 ( 1 H, d, J = 5 . OH 
z), 3. 12-3. 39 (2H, m) , 5. 60-5. 69 (1H, m) , 6 
59 (1H, d, J = 8. 2Hz) , 6. 87 (1H, dd, J=7. 9, 2. 
0Hz) , 6. 93 (1H, d, J = 2. OHz) , 7. 22 (1H, d, J = 
5 3. 3Hz) , 7. 77 (1H, d. J = 3. 3Hz) 

(6) 2- ( (2-^h^y*M-^7$y-3 - (4-7MD7x~ 
)V) 7u\Z*—)V) -N-^75y) - 3-^^)mm 2- (3-ter 
t^-4-tHb+^7xz;W -1- (f7 , /-^-2 — r;w 
5 K (A) 

10 3-*?)],-2-*? L )V7$;mWt 2- (3-tert7*^-4-hh'o 
*'>7x-iW -1- (f77-JI/-2-^JW x^;|/T5H (A) 1. 0 0 
g ( 2 . 5 7 mm ol) , Boc-Phe ( 4 - F ) -OH 947mg (3. 
3 4mmo 1 ) , iSitfCMP I 8 5 3mg ( 3 . 3 4mmo 1 ) ODTHF 
17ml«, MTTEA 0. 82ml (5. 91mmo 1) 1 

15 mzTfewstftLfco fcrnrnzTk^m*., smx^Tft&ffiUfc. ^mmzmn 

-^^>=1 : 2) £#U ^fb^ 1. 5 5g (9 2%) 
1 H — NMR (CDC 1 3 ) : a 0. 76 (3H, d, J = 6. 6Hz) , 
20 0. 8 6 (2H, d, J = 6. 6Hz) , 0. 97 ( 1 H, d, J=6. 6H 
z) * 1. 26 (3H, s) , 1.29 (6H, s) , 1. 37 (6H, s), 
1. 4 0 (3H, s) , 2. 15-2. 4 0 (1H, m) > 2. 7 0-3. 50- 
(4H, m) , 2. 78 (3H, sK 4. 17 (0. 3 H, d, J = 10. 2 
Hz), 4. 49 (0. 7H, d, J = l 1. 2Hz) / 4. 70-4. 85 
■ 25 (1H, m), 5. 2 5- 5. 8 0 ( 1 H, m) , 6. 5 8 ( 1 H, d, J = 7. 
9Hz) , 6. 7 5- 7. 3 0 (6H, m), 7. 2 1 (0. 7H, d, J = 3. 
3Hz) , 7. 23 (0. 3H, d, J = 3. 3Hz) > 7. 74 (0. 3 H, 
d, J=3. 3Hz) , 7. 77 (0. 7H, d, J = 3. 3Hz) 

(7) 2- ( (2-7*h + yM^7$;-3- (4-7J^D7i- 
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)V) -N-^WSy) -3-^l«8 2- (3-ter 

t»-4-tHo^y7xz;v) - l- (f7y-^-2-f;W JL^)VT 
^ F (B) 

3-^f;i/-2-y^75y|§i 2- (3-ter t»-4-bHD 
5 +y7x-;W -l - &7V—)V-2 — (Jl) 1^75 K (B) 1. 0 0 
g (2. 57mmol) , Boc-Phe (4-F) -OH 94 7mg (3. 
3 4mm o 1 ) , 43j;tf CMP I 8 5 3mg (3. 3 4mmo 1 ) OTHF 
17mlJSffil:, 3k?&TTEA 0. 8 2ml (5. 9 1mraol) i 
^zxm^iStWL^to SJCSSJCtK&SPA, SSif^titilLfc. 

-^it>=l : 2) fctfU ffiJ@fc^8> 1. 54 g (9 2%) ntz 0 

'H-NMR (CDClj) : <5 0. 5 7 (1 H, d, J = 6. 6Hz) . 
0. 62 (1H, d, J = 6. 9Hz) , 0. 78 (4H, d, J = 6. 3H 
15 z) , 1. 33 (9H, s) , 1. 36 (9H, s) . 2. 10-2. 30 (1 
H, m) , 2. 6 0- 3. 7 0 (4H, m) , 2. 82 (1. 8H, s) , 2. 
85 (1. 2H, s) , 3. 99 (0. 3H, d, J = 10. 6Hz) , 4. 5 
1 (0. 7H, d, J = 10. 9Hz) , 4. 7 0-4. 9 0 (1H, m) , 5. 
20-5. 60 (1H, m), 6. 59-7. 21 (7H, m) , 7. 20 (1 
20 H, d, J=3. 3Hz) , 7. 7 1 ( 1 H, d, J = 3. 3Hz) 

(8) 2- ( (2-75;-3- (4-7MP7X-JW 7°Ot^W - 
N-^^75y) -S-^)VWm 2- (3-ter t7*fJh4-th'P 
*.-)),) - l- (^ T x/_;i / _ 2 --f ;u) xfJl/75 F (A) 
2- ( (2-7*h4y*M^Jl/75y-3- (4-7MD7iZJW 7°0 
25 tf^--;W -N-^^;PT5y) -3-*3MU8& 2- (3-tert» 
-4-kHD^y7iZJH -1- (f7 1 /-Jk2--fJW 1^75 H 
(A) 1. 49g (2. 2 8mmo 1) ©Ifb^fl/> 2 0mli§I[CTF 

a lomi^M, mmn mm^mftv-fc.. jk^^meet^s^u. f#e 



127 



WO 00/44770 



PCT/JP00/00444 



mmmm ^^y-Ji-.T> : E-77K:mt^^u>=3:o. i.-ioo) 
iztt l . mmit&Qa a 3 0 m g znrzo 

EI— MS : 554 (M + ) 

1 H — NMR (CDC 1 3 ) : 6 0. 7 5 (2. 3 H, d, J=6. 9H 

z) , 0. 80 (0. 7H, d, J = 6. 6Hz) , 0. 9 0-0. 9 2 (0. 

7H, m) , 0. 93 (2. 3H, d , J=6. 6Hz) , 1. 24 (7H, 

s), 1. 30 (2H, s), 2. 25-2. 65 (1 H, m) , 2. 70-3. 

40 (4H, m) , 2. 79 (2. 4H, s) , 2. 85 (0. 6 H, s) , 3. 

5 0 - 3. 6 0 (0. 8H, m) , 3. 7 5- 3. 9 0 (0. 2H, m) , 3. 

97 (0. 8H, d, J = 10. 9Hz) » 4. 51 (0. 2 H, d, J = 10. 

6Hz) , 5. 45-5. 60 (0. 2H, m) . 5. 65-5. 80 (0. 8 
H, m) , 6. 5 5-7. 2 0 (7H, m) , 7. 23 ( 1 H, d, J = 3. 3 
Hz) , 7. 76 (1H, d , J = 3. 3Hz) 

(9) 2- ( (2-75^-3- (4-7)l*U7 3,-j\s) ^Dtf^zJW - 
N-*5P;UTi$V) -3-^jmWt 2- (3-tert^-4-hHD 

- l- (?7 i /-ji/-2 — r;w 1^75 f (b) <d&j& 

2- ( (2-yh^i/^M- J )I,75;-3- (4-7MD7x-JW 
tT^"-;W -N-/fjl/7S7) 2- (3-tert^ 

-4-tKn + y7xz;k) -1- &TV-)V- 2 -^Oio x^UT^ H 
(B) 1. 4 8 g (2. r '2 6mmo 1 ) <D^t*^U> 2 0ml MilTF 
A 1 0ml MtlWI^LL SJSfflE^MJETfcg^b, f#£ 

ag|ffi&ft p<^y-;U : T>^^7tK : m<t*7U>=3 : 0. 1:100) 
IZttL. mm<t&to 5 8 7 m g 
E I —MS : 5 5 4 (M + ) 
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1 H — NM R (CDCI3) : <5 0. 7 2 ( 1. 5 H, d , J = 6. 9H 
z) , 0. 786 (1. 5H, d, J =6. 3Hz) , 0. 793 (1. 5H, 
d, J=6. 6Hz) , 0. 88 (1. 5H, d, J=6. 3Hz) , 1. 24 
(5. 4H, s) , 1. 33 (3. 6H, s) . 2. 15-2. 40 (1H, 
5 m) » 2. 4 0- 3. 3 5 (4H, m) , 2. 75 (1. 8H, s) > 2. 87 
(1. 2H, s) , 3. 5 5-3. 8 5 ( 1 H, m) , 3. 86 (0. 6 H, d, 
J = 10. 9Hz) , 4. 56 (0. 4H, d, J = 10. 9Hz) , 5. 50 
-5. 65 (1H, m) , 6. 45-7. 15 (7H, m) , 7. 17-7. 2 
0 (1H, m) , 7. 23 ( 1 H, d, J = 3. 3Hz) , 7. 76 ( 1 H, d, 
10 J = 3 . 0 H z ) 

mmm 2 4 

2- ( (2-75^-3- (4-7MD7x-JW ?Utt=L)V) — N — p< 
^)VT^J) - 3-^^)mm 2- (3-t-^Jt/-4-th'D+y7x- 
15 M -1- (1, 3, 4-hU7 % /— ;U-2 — nV) If^7S h'CDM 

Boc-Phe (4-F) -N-M e - V a 1 -T y r (3-tBu) -NH 
2 4 0 0mg (0. 651mmol) OiWk> 6. 5mlM(lifi 
T» y^fMM75 HS^^T-fe^— JU 0. 2 6ml (1. 9 5 4mm 

0 1) ^inx.fco 3 0^FWt> «JBETK:&&£@5&L£. #sn&gi$<D>> 
20 ^1t> 6. 5mlM^T, il2mL hF7y>l*fQ#l 48m 

1 (0. 9 7 7mmol) SrinAfc. 4 0«#lfci, S^^tR^Jpx., 

(mmmm mst^M ictfu 2- ( (2-t-^h*yM«7s; 

-3- (4-7MD7XZJW ^ntf^"— ;U) -N-^tMI/T 5 y) - 3 
25 ^;i/S&^ 2- ( 3 - t - W - 4 - t h* D + y 7i~ JW -1- (1, 3, 
4-hU77-Jl/-2H;W IWSF 384mg (93%) 

JtS2fb&£l 4 2 lmgOllb^f l/> 3ml^SlMT, TFA 1 
m 1 ^Jp^feo MT, 3 0#W«#b£&, KJCfcfcfi&ft^&zK^hUtf A 
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•v?*i'VA-c&.mu UE.T\zmm&m3kvit&. ?#sn&gss£->u#y;u 

7K=1 0 0 : 1 0 : 1) KttU Mmt&M 1 7 5mg (4 9%) $f§fc. 
E I — MS : 5 3 8 (M + ) 

1 H — NMR (CDC 1 3 ) : 5 0. 7 2, 0. 8 7, 0. 7 3 - 0. 8 0 
(6H, d, J=6. 3-6. 6Hz) ,1. 22, 1. 2 5 (9H, s) , 2. 
24-2. 41 (1H, m) , 2. 5 0-3. 3 0 (4H, m) , 2. 78. 2. 
87 (3H, s) , 3. 47-3. 58, 3. 79-3. 88 (1H, ra) , 4. 
0 0, 4. 3 9 (1H, brd, J = 10. 6Hz) , 5. 2 9- 5. 3 8, 5. 
40-5. 50 (1H, m) , 6. 41-7. 11 (7H, m) , 7. 52, 9. 
33 (1H, brd, J=8. 3Hz) , 8. 02, 8. 10 ( 1 H, s) 

n»y 2 5 

2_ [2-757-3- (4-7MD7x_JW y°a fc°;H 757-3-^ 
^JlWtWt 2- (3 - t e r t7*^-4-h h'o + y7x"J|/) -1- (^T 

(1) 2 - t e r t 7* h + ->AM-Jl/7$ /- 3 -t^yVW®. 2- (3- 
t e r ty^;i/-4- t Ho + y7xZJP) -1- 2 — X 

Boc-Val-OH 890mg (4. 0 9mmo 1 ) , 2 - (3 - t e r 
t 4 - 1 Fo^y7i-j» - l - (^yV-)l-2 ;w x^;pt 

5> 1. 0 3 g (3. 7 3mmo 1 ) , CMPI 653mg (1. 

0 5mmo 1) OOTHF lOmlMC, MT, TEA 1 m 1 £2JP*_, £ 
£l:TMj$lfc. £JCSsfczk£JiD*.» »8xf;^iail,fc. Wt»»*fl8fp 

l$^yU^^7Ai'07h^77^- (Md!§i&J£ BfKx^;i/: 
1t>=l : 1) JcttU 1. 8 8g (9 9%) 

1 H — NMR (CDC 1 3 ) :6 0. 7 9 and 0. 89 (6H, d, 
J = 6. 93Hz) , 1. 29 and 1. 31 (9H, s), 1. 42 a 
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nd 1. 44 (9H, s) t 2. 15 (1H, brd) , 3. 23 (2H, 
m) , 3. 89 (1H, m) , 5. 0 (1H, brd) , 5. 4 (0. 7 H, 
brd) , 5. 57 (1H, q, J = 6. 93 and 5. 92Hz) , 6. 
56 (1H, q, 3=4. 62 and 4. 29Hz) , 6. 8 (3H, br 
d), 7. 21 (lH ( m), 7. 75 (1H, t, J=2. 07 and 3. 
3Hz) 

(2) 2-T^y-3-^^Jimm 2- (3-tert^-4-tKn 
^F->7x-;w -l - (?7 > ;-Jl/-2-fji/) x^p^t 5 F 

2- (3-ter t7'^-4-tHD^y7i-JW -1- (^TV—)U- 
2 — (Jl) X5 L ;i/T5> 1. 7 gV>mt*^U> 1 4m 1 mm\Z7K^T, T 

fa 6mi^t 1st, 2mmm&isrz&. ms.r\zmm^m^vtt^ 

>:^^;-jhfiXfJl/=2 0 : 1 : 2) KttU Il^®2^©y7 
7fUt7^VY-tO^T, ^ffiJUIfC, (A) : 7 0 0mg^y- (B) : 
6 5 Omg (9 9%) £#fc 0 
(A) 

'H-NMR (CDC 1 3-CD3OD) : 6 0. 8 9 (6H, brd) , 1. 
2 8 (9H, s) , 2. 15 (1H, m) , 3. 18-3. 7 (3H, m) , 5. 
48 (1H, brd) , 6. 6 (1H, brd) , 6. 8 (2H, brd) , 7. 
2 7 (1H, s) , 7. 7 (1H, s) 
(B) 

'H-NMR (CDC 1 3-CD3OD) : <5 0. 7 2 (6H, d, J = 6. 
2 7Hz) , 1. 31 (9H, s), 1. 92 (1H, brd), 3. 04 (2 
H, brd) » 3. 28 (1H, dd, J = 5. 28 and 5. 6Hz), 
5. 55 (1H, m) , 6. 62 (1H, d, J = 7. 92Hz) , 6. 86 
(1H, brd) , 6. 97 (1H, s) , 7. 28 ( 1 H, s) , 7. 68 
(1H, d, J = 2. 64Hz) 
(3) 2- [2 - t e r t 7 b^-istl )l^~)VT 5 J - 3 - (4-7)U*U7 
x-JW yntf;H 73y-3-;*3MU&& 2- (3- t e r t 7?-)i-4- 
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15 



2-7^/-3-^;i,g&|£ 2- (3- t e r t^-4-hHD+y7 

x=;w -i - (^7'/-;p-2-<;w 1^75 H (a) eoomg (1. 

5 5 9mmol) *5«fctjC (l-#;U*;p-2- (4-7MP7iziW x^) 
fcWSKK tBulXf^ 6 4 0mg (2. 39mmol) ©MeOH 
10ml «^ NaBH 3 CN 2 0 Omg (3. lmmol) £JdA, 

»Hx^;P: n -^-*>=l : 1) KlttU SHfc^tt 9 3 5mg (9 

3%) zmtzo 

1 H — NMR (CDC 1 3 ) : 6 0. 7 5 and 0. 83 (6H, d . 
J = 6. 9 3 and 6. 59Hz), 1. 36 (9H, s) , 1. 42 (9 
H, s), 2. 46 (2H, brd), 2. 66 (2H, brd), 2. 7 3 
(1H, d, J=4. 61Hz) , 2. 81 (1H. d, J = 7. 26Hz) , 
3- 20 (2H, d, J = 6. 26Hz) , 3. 6 (2H, m) , 3 . 8 (1H, 
brd) , 4. 7 (1H, brd) , 5. 6 (1H, q, J = 6. 93 and' 
5. 94Hz) , 6. 61 (1H, d, J = 7. 92Hz) , 6. 77 ( 1 H, 
20 s) , 6. 85 (1H, d, J = 7. 92Hz) , 6. 9-7. 21 (8H, 
m) , 7. 6 6 (1H, d, 3 = 2. 9 7Hz) 

2- [2_ter t7*h + yMfc^7=y-3_- (4-7MD7 

^Dtf;W 7^>-3-^^«^ 2- (3-tert7*^-4- 
+ -1- <^7'/-;P-2— OlO x^JS K (B) CD 

25 ^ 

2-7^y-3-^;U§g£? 2- (3 - t e r t^-4-kHo^7 
xx;U) -i - (^7^-2-<;W x^7S H (B) 6 0 Omg (1. 
5 9mmol) *S«fctf 1 -s^l^l— 2 - (4-7Md7jUW x*\l» # 
;P/^HK tBulXr^ 6 4 Omg (2. 3 9mmol) CDMeOH 1 
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0mlg«i:W, N a BH 3 CN 2 0 0mg (3. lmmol) 

mm^)l : n --s^it>=l : l) fctfu mWit&M 9 5 Omg (9 
5%) £f#fc„ 

1 H — NMR (CDC 1 3 ) : 6 0. 8 3 and 0. 87 (6H, d , 
J = 6. 9 3 and 6. 92Hz) , 1. 34 (9H, s) , 1. 41 (9 
H, s) , 2. 00 (1H, brd) , 2. 31 (2H, b r d) , 2. 6-2. 
81 (3H, brd), 2. 81 (1H, d, J = 7. 2 6Hz) , 3. 20 
(2H, m) , 3. 6 (2H, m) , 3 . 8 (1H, brd) , 4. 58 (1H, 
brd), 4. 83 (1H, brd), 5. 59 (2H, q, J = 6. 93H 
z) , 6. 60 (1H, d, J = 7. 92Hz) , 6. 81 ( 1 H, d, 3 = 7. 
91Hz) , 6. 88 (1H, s) , 6. 9-7. 21 (8H, m) , 7. 74 
(1H, d, J =2. 29Hz) 
(5) 2- [2-757-3- (4-7MD7xrjW ?U\Z)V\ 757- 
3-X7)mWt 2- (3-tert7^-4-hFo^>7i-JW -1- 
(f7y-Jl/-2-<Jl/) X?JI/75 K (A) <D ^ 
2 - [2 - t e r t ^ N + y*;^)l/75 7 - 3 - (4-7MD7iZ 
;W yntr;i/] 757-3-75 1 J«l 2- (3-tert7?JP-4-hH 
D+i/7xz;W -1- (?7 , /^-2-'f;W X^75 K (A) 30 0 
mgco^b75 1 l/> 5m 1 JgJ£fc*?frT. TFA 1ml £fln;L&. ^T, 

A7o?h7'77^- (MUSiM &<fc:jX^U> : **y-)l=i 5 : 1) fctf 
U «Sib-&« 18 Omg (7 1%) £f#£ 0 

'H-NMR (DMSO-d 6 ) :fi 0. 78 and 0. 88 (6H, 
d, J = 3. 3 and 5. 6Hz) , 1. 28 (9H, s) , 1. 90 (1 
H. brd) , 2. 6 (1H, m) , 2. 7-3. 0 (3H, brd) , 3. 1 
(2H, m) , 3. 4 (1H, brd) , 5. 29 ( 1 H, q, J = 5. 93 
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and 8. 58Hz) , 6. 69 (1H, d, J = 7. 92Hz) , 6. 86 
(1H, d, J = 7. 59Hz) , 6. 95 ( 1 H, s) , 7. 2 (4H, m) , 
7. 62 (1H, d, J=2. 97Hz), 7. 77 ( 1 H, d. J = 3. 3H 
z) 

(6) 2- [2-75Z-3- (4-7MD7x-JW 7u\Z)V\ j$y- 
3-;*3\>H&& 2- (3-tert^l/-4-th*D^>7xz;W -l- 
(f77-Jl'-2-i'jl/) I^7^F (B) CD^fig 
2- [2-ter t7*h^y^M-^75;-3- (4-7Md.7iz 
;W ^□hf;W 75/-3-^^;HS^ 2- (3 - t e r 
D + 5/7x=;W -1- (^^^-i'JW 1^7$ K (B) 3 00 
mg©^fU> 5mlMi:7((^ TFA lml^Mfc. 1ST, 

A^D?h^777^- (MF«*S M^l/>:^y-ji,= i5 : 1) \ztt 
U 9M4t&m 1 9 3mg (7 6%) £f#fc 0 

1 H — NMR (DMSO-d 6 ) : 6 0.6 1 (6H, q, J = 6. 6 a 
nd 12. 54Hz) , 1. 3 (9H, s) , 1. 72 (1H, sK 2. 7 
-3. 0 (4H, brd) % 3. 16 (1H, s) , 3. 28 (1H, m) , 3. 
5 (1H, brd) , 5. 37 (1H, m) , 6. 65 ( 1 H, d, J=8. 2 
5Hz) , 6. 85 (1H, d, J = 10. 89Hz) , 7. 0 (1H, s) , 
7. 2 (4H, m) , 7. 68 ( 1 H, d, J=2. 97Hz) , 7. 81 (1 
H, d, J = 3. 3Hz) 

26 " 

Tyr (2-F ) -N-Me-Va 1 -N-Me-Ty r (3-tBu) 
~NH 2 

(1) Boc-Tyr (2-F ) -N-Me-Va 1 -N-Me-Ty r 
(3-tBu) -NH 2 OM 

Tyr (2-F) -OH 0. 60g (3. Olmmol). *5«fctfS? t e 
r t 0. 69g (3. 16mmol) OytW> 
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(5ml) -7k (5ml) mWZ. zkftT, TEA 0. 84ml (6. 02m 
mol) SflQ*., 2B#EJ«#Lfc. KfcM*m*ft\zm^Tz.'<k. ^NaHC 

5 i^L, SBoc-Tyr (2-F) -OH 0. 8 5gSf&. 

IfEfflBoc-Tyr (2-F) -OH 0. 8 2g, N-Me-Val- 
N-Me-Tyr (3-tBu) — NH 2 0. 7 7 g (2. 1 lmmo 1) , 
So&TSCM? I 0. 8 1 g (3. 1 7mmo 1 ) OTHF 5m 1 %m\z* tK 
i*pT, TEA 1. 18ml (8. 44mmol) £}JDA, gj&fCT2 3l$Wi* 

= 3 0:1:0. 0 5) fctfU ffiJSffc£«tSj 0. 2 1 g (15%) 

(2) Tyr (2-F) -N-Me-Va 1 -N-Me-Ty r (3- t 
15 Bu) -NH 2 ©M 

Boc-Tyr (2-F ) -N-Me-Va 1 -N-Me-Ty r (3- 
tBu) — NH 2 0. 21g (0. 3 2 6mmol) (D^it^^Uy 3ml 
mmz. TFA 1. 5ml£iD*., 1 5ftfflfflp[s1t. RJ&m&mBTF\Z.Mffi 
IstzM. figfnNaHC0 3 7jc^^j!]P^^nn*;i/A-ettttlL, 1«7^^ 
20 i">AT$£JJILfc. &&&«JETfc@*TSC:£K:j;rK glfc^ 17 3m 
g (8 2%) £?#Zio 

E I -MS (M + ) : 5 4 4 

1 H — NMR (DMSO-d 6 -CDC 1 3 ) : 6 0. 2 1 (6/5H, d, 
J=6. 3Hz) , 0. 59 (6/5H, d, J = 6. 6Hz) > 0. 71 (9 
25 /5H, d, J = 6. 6Hz) , 0. 84-0. 98 (9/5 H, mK 1. 3 
0 (2 7/5H, s) , 1. 37 (18/5H, s) , 2. 0 0-2. 2 2 (1 
H, m) , 2. 10 (6/5 H, s) , 2. 3-2. 8 (2H, m), 2. 44 
(9/5H, s) , 2. 85 (9/5H, d, j = 5. 9Hz) , 3. 1-3. 
8 (2H, m) , 3. 2 4 (6/5 H, d. J=5. 0Hz) , 3. 94-4. 
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20 (1H, m) s 4. 51 (2/5H, d, J = 10. 2Hz) , 4. 78 
(2/5H, dd. J=3. 9, 11. 2Hz), 4. 88 (3/5H, d, J 
= 10. 2Hz) , 5. 41 (3/5H, dd, J = 3. 9, 10. 2Hz) , 
6. 48-7. 21 (7. 7H, m) , 7. 6 0- 7. 7 5 (0. 3H, m) , 
5 8. 8 8 (1H, d, J = 7. 3Hz) , 9. 47 ( 1 H, brs) 

nmm 2 1 

Tyr (3-F ) -N-Me-Va 1 -N-Me-Ty r (3-tBu) 
~NH 2 

10 (l) Boc-Tyr (3-F ) -N-Me-Va 1 -N-Me-Ty r 

(3-tBu) -NH 2 ©^ 

Tyr (3-F) -OH 0. 80g (4. 02mmol) , t e 

r t-yfJl/^-^-h 0. 92g (4. 2 2mmol) ©> f ^-+it> 
(7ml) -tK (7ml) m&\Z. fcfcT, TEA 1. 1 2m 1 (8. 0 4m 
15 mol) *m?L. 2. 5B#raffi#Lfc. £jrx&£ift¥#K»a&L&&, ISfDNa 
HC0 3 7K»S£*apiL, x— tKJI ^Tk&TfC 2 N4gK*3iP>LT 

l:»SSU ftBoc-Tyr (3-F) -OH l.'18g$ffc. 
ifESBoc-Tyr (3-F) -OH 1. 18g, N-Me-Val- 
20 N-Me-Tyr (3-tBu) -NH 2 1. lOg (3. 03mmol) , 
*5ctZ>'CMP I 1. 16g (4. 5 5mmol) OTHF 6ml»?ftfc,3k 
ftiT, TEA 1. 2 7ml (12. lmmo 1) £2J0;L, W&}ZX.2 .T.Wmt 

wi>tzo Rfom\z*.*m&. BEKx^Tftbitiu mi-B^Kxumvrzo %m 
m &wkm&~? x*tm l tzm , met £ l xm e> n&as $ 

25 $yUAWo7hi/77^- (^Pn^;UA : M7> ; EX77K 
= 3 0:1:0. 0 5) KttU WMit^ 0. 1 9 g (10%) £f#fc 0 

(2) Tyr (3-F ) -N-Me-Va 1 -N-Me-Ty r (3-t 
Bu) -NH 2 0^ 

Boc-Tyr (3-F ) -N-Me-Va 1 -N-Me-Ty r (3- 
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t B u) — NH 2 0. 19g (0. 2 9 4mmol) (Dmt*^U> 3 m 1 
mm\Z, TFA 1. 5mim 1 5^PWLfco SM^iETtill 

->^AT^Lfc. mm&MJ±Tlz%£;TZ>ZtlZ<}: mmit^ 13 6m 

g (8 5%) zntzo 

E I -MS (M + ) : 5 4 4 

'H-NMR (DMSO-d 6 -CDC 1 3 ) : 6 0. 18 (6/5H, d, 
J = 6. 3Hz) , 0. 58 (6/5H, d, J = 6. 6Hz) , 0. 68 (9 
/5H, d, J = 6. 6Hz) , 0. 85 (9/5H, d, J=6. 3Hz) , 

1. 2 9 (2 7/5H, s) , 1. 37 (18/5H, s) > 1. 95-2. 2 
1 (1H, m), 2. 04 (6/5 H, s), 2. 30-3. 00 (2H, m) , 

2. 4 1 (9/5H, s) , 2. 81 (9/5H, s) , 3. 10-3. 60 
(16/5H, m) , 3. 5 5 -6. 6 4 (3/5H, m) , 4. 00-4. 1 

0 (2/5H, m) , 4. 45 (2/5H, d, J = 10. 2Hz) , 4. 70 
(2/5H, dd, J=3. 9, 11. 2Hz) , 4. 85 (3/5H, d, J 
= 10. 2Hz) , 5. 38 (3/5H, dd, J = 3. 9, 10. 2Hz) , 
6. 51-7. 31 (8H, m) , 8. 98 (1H, d, J = 2. 6Hz) , 9. 
5 0 (1 H, b r s) 

—A 2 iZ^-oXS&y&Stlft, X^— A 1 &J:Zfi2<D&#imWJMt<DmMJjfe&* 
#%0J <h bTJMTi:^to 2 8-6 4 

C - 1 (C^To 
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:C- 1 



mm 2 8-7 8 <D#m$mfc 




t-Bu 



(S 



n 32 o 



T 1 : R33=R34=H 
T 2 : R33=H, R34-Me 
T 4 : R33=Me t R34=H 
T 5 : R33=R34=Me 
T 7 : R33=Et, R34-H 
T 8 : R33=Et, R34=Me 
T 1 7 : R33=Me, R34=CH 2 S0 2 CH 3 
T 1 8 : R33=H, R34=tBu 



V 1 
V2 



OH 



R32=Me 
R32*Et 



mm 



1 (5) ) 




OH 



P 1 : PG=Boc, R31=H (TfflR) 
P 2 : PG^Boc, R31=Me 
P 3 : PG=Z, R31=Et 
P I 0 : PG^Boc, R31 =Et 




T 1 9 : R33=H, R35=OH 17) V 4 (7&B6) P 1 1 

T 2 0 : R33=Me, R35=H 
T 2 1 : R33=R35=H 

T 2 2 : R33=H, R35=NHBoc 1 0) 

T 2 3 : R33=Me, R35=OH 

(UMii (5) ) t££<DWK\$* ^mmw^<Djtfj&-tz> 
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1 

Tyr (3 - t Bu) -OMe 12. 4 g (4 9mmo 1 ) &><kZ$m7> : E 

-7* (2 4 0mi) tom&m&mmrzi smrmftLtc. Kmrn^^mrf 
mm is* f ^ nfc^i ^ -> u * w 7 a ^ o y h ^ 7 7 ^ - (chci 3 :m 

eOH=l 0:1) T««U Ty r (3-tBu) — NH 2 (Tl) 10 
g (8 0%) 

1 H — NMR (CDC 1 3 ) : <5 1. 40 (9H, s) , 2. 63 (1H, 
dd, J = 9. 6, 13. 9Hz) , 3. 19 ( l H, dd, J=4. 0, 13. 
9Hz) , 3. 58 (1H, dd, 3=4. 0, 9. 6Hz) , 5. 11 (1H, 
brs), 5. 38 (1H, brs), 6. 64 (1H, d, 5 = 7. 9Hz), 
6. 92 (1H, dd, 5 = 2. 0, 7. 9Hz) , 7. 11 (1H, d, J = 

2. 0Hz) . 

#%#I2 

*M^r^T2©^ 

Tyr (3-tBu) -OMe 1 2 g (48mmol) &=fcl£4 0%*^ 
;bT5>-p<^y-;i,M (80ml) ©S^SSfiT 1 4i^raa#Lfc. S 
^I^tl^MBETllb, Tyr (3-tBu) — NHM e (T2) 12g£ 

'H-NMR (CDC 1 3 ) : <5 1. 3 9 ( 9 H, s) , 2. 6 0 (1H, 
dd, J = 9. 6, 13. 9Hz) , 2. 83 (3H, d, J = 5. 0Hz) , 

3. 18 (1H, dd, 3=4. 0, 13. 9Hz) , 3. 57 ( 1 H, dd, 

3=4. 0, 9. 6Hz) , 6. 67 (1H, d, 5 = 7. 9Hz) , 6. 88 

(1H, dd, J = l. 8, 7. 9Hz) , 7. 07 (1H, d, J = l. 8H 
z) . 
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(1) N-*;i/5;i/-Ty r (3-tBu) -OMe©M 
Mit7±^)V 22. 6ml (2 9 9mmo 1) OyXfJU-f^ 1 \& 

miz. tJO^T, ^mi-bWA 3 0. 6g (4 5 0mmol) £2»A, £fifc 
T2 3l$l»Hi#bfc. SJS«*5ifib, M^iJITSSlfc, ?#e>nfcg|££» 
5 tJO^T, H-Tyr (3-tBu) -OMe 22. 2g (83. 8mmol) 
<D&{£*3 L l'> 5 0 0ml«:ITl« TEA 4 6. 7ml (3 3 5mm 
o 1) ^JDPA, gfifcT2B#|BHft#bJt. £J£^'££*nNaHC0 3 7K£in^ 

10 ^h^y^- (JSHMS n-A^>:ft|lfJl'=l : 1) £#U N — 
*J1/5J1/-Tyr (3-tBu) -OMe 2 3. 8g (10 0%) %&ft, 

1 H — NMR (CDC 1 3 ) : 6 1. 38 (9H, s) , 3. 09 (2H, 
d, J = 5. 3Hz) , 3. 76 (3H, s) , 4. 93 (1H, dd, J = 5. 
3, 13. 5Hz) , 5. 23 (1H, s) , 6. 02 ( 1 H, d, J = 13. 
15 5Hz) , 6. 55 (1H, d, J = 7. 9Hz) , 6. 80 (1H, dd, J 
= 2. 0, 7. 9Hz) , 6. 95 (1H, d, J = 2. 0Hz) , 8. 18 
(1H, s) . 

(2) N-Me-Tyr (3-tBu) -OMe<D&0b 
N-*;i/^Jl/-Ty r (3-tBu) -OMe 23. 8g (8 5. 3mmo 

20 1) ©THF 4 0 0mliIL 1. 0M#7>-THF3>yi/y 

57, 1 7 0ml §3 Oftm-tTffiTLtZo 2 0#fHHft#&, 50 
mim, 3 0ftfflMWVfc o ELfomz3 3 %&<tfrmWt-mSt 3 1ml* 
ilX, 2 B^if # bfeo ktfiTs tS?0 NaHC O 3 tKT W ! U ^ □ O^JPAT 

25 MJETK:M££M£bfco i5nfc^i£^UW*7A^D7h^77>f- 
(J1B8&& ^dd*M : **/-Jl/=2 0 : 1) KttU N-Me-Ty 
r (3-tBu) —OMe 20. 3g (90%) 

'H-NMR (CDClj) : 6 1. 38 (9H, s), 2. 37 (3H, 
s) , 2. 89 (2H, d, J = 6. 6Hz) , 3. 42 (1H, t, J=6. 
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6Hz) , 3. 68 (3H, s) , 6. 55 (1H, d, 3 = 7. 9Hz) , 6. 
86 (1H, dd, 3 = 2. 0, 7. 9Hz) , 7. 02 ( 1 H, d, J = 2. 
0Hz) 

(3) N-Me- Tyr (3-tBu) -NHMe©M 
5 N-Me-Tyr (3-tBu) -OMe 8. 20g (31. lmmol) 
(D*$;-)V 2 0mliitl, 3 0%/^7S>-^^7-Jl'M 200 

$^y'J»A7Ai'D7h^77^- (J£gP6&ji£ ZnufcJl^ : 
Jl=2 0:1) KttU N-Me - Tyr (3-tBu) — NHM e (T5) 

10 6. 2 7 g (76%) *ntco 

1 H — NMR (CDC 1 3 ) : 6 1. 39 (9H, s), 2. 2 6 (3H, 
s) , 2. 58 (1H, dd, J = 10. 5, 14. 8Hz) , 2. 84 (2H, 
d, 3=4. 9Hz) , 3. 06-3. 18 (2H, m) , 5. 00 (1H, b 
rs) , 6. 62 (1H, d, 3 = 7. 9Hz) , 6. 89 ( 1 H, dd, J = 

15 1. 7, 7. 9Hz), 7. 08 (1H, d, J = l. 7Hz), 7. 15 (1 

H, b r s) . 

4 

20 Tyr (3-tBu) — NH 2 1. 6 g (6. 8mmo 1 ) ^.fctfTthT 
6ml (0. 1 4mo 1 ) ©m^MTT 1 0^F«L/fc. 

RfoM&m&fcfitti&rFizm&L* &p>tittmk\z**y—)i3 4m 1 

5K?&TzK3Jl<b*^7*^-NU^AO. 2 8g (7. 4mmol) ^^ST 

25 METiit, f#e>nfe^a6^->u*^;u*^A^p^h^^7^- (chc i 

3 : MeOH=2 0:1) TltSl, N-Et - Tyr (3-tBu) — NH 2 
(T7) 1. 3 g (7 3%) 

1 H — NMR (CDC 1 3 ) :<5 0. 96 (3H, t, 3 = 7. 3Hz), 

I. 40 (9H, s) , 2. 4-2. 7 (3H, m) , 3. 14 ( 1 H, dd, 
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3=4. 0, 13. 9Hz) , 3. 26 ( 1 H, d d , 3=4. 0, 9. 6H 
z) , 5. 25 (1H, s) , 5. 38 (1H, brs) , 6. 63 ( 1 H, d, 
3=7. 9Hz) , 6. 91 (1H, dd. J=2. 0, 7. 9Hz) , 7. 1 
0 (1H, d, 3=2. 0Hz) , 7. 18 ( 1 H, brs) . 

5 

###15 
^il^ffcT 8 

Ty r (3-tBu.) -NHMe 1. 7 g (6. 8mmo 1 ) , T±b7)l 
fkF 0. 7 6ml (13. 6mmol) *J:^DD^> 10ml© 

fcj^iifc**-/— Jl"2 Om 1 ^Dn^., iKftTykMlt-fcOmi- h U^A 0. 28 
g (7. 4mmo 1) £jtjna.> l^jaSTl 5^ll^bfc. 7K**DA» y^D 

'J*^*7^D?h^77^- (CHC 1 3 : MeOH=2 0:1) TffiM 
15 N - E t — Tyr (3-tBu) -NHMe (T8) 1. 7g (9 

0%) 

1 H — NMR (CDC 1 3 ) :<5 0. 94 (3H, t , 3 = 7. 3 Hz) , 1. 
39 (9H, s) , 2. 4-2. 6 (2H, m) , 2. 60 ( 1 H, dd, J = 
9. 6, 13. 8Hz) , 2. 83 (3H, d, J = 4. 9Hz) , 3. 13 
20 (1H, dd, 3=4. 0, 13. 8Hz), 3. 25 (1H, dd, 3=4. 
0, 9. 6Hz) , 5. 44 ( 1 H, brs) , 6. 64 ( 1 H, d, 3 = 7. 
9 Hz) , 6. 8 8 (1H, dd, 3=2. 0, 7. 9Hz), 7.07 (1H, 
d, 3=2. OHz) , 7. 27 (1H, brs) 

25 6 

^•fffifr V 2 

Z-Val-OH 5Og0THF 5 0 0 m 1 f&WZ. tK?$T, 3 VitX.?* 
)V 12 7. 3ml ( 1 5 9 2mmo 1 ) ^DWTLtcik. 7KMit^ h U "}A (6 
0% in oi 1 ) 2 3. 8 8 g (5 9 7mmo 1 ) < OUn*., 6 0X2 
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^□7h^77^- (H:EA: Ac OH= 1 0 0:5 0:1) 1:#U Z-N 
5 -Et-Val-OH (V2) 2 9. 2 9 g (5 3%) 

'NMR (CDC 1 3 ) : <5 0. 9 2 (3H, d , J=6. 3Hz) , 1. 0 
3 (3H, d, J = 6. 6Hz) , 1. 16 (3H, t, J=6. 9Hz) , 2. 
40-2. 60 (1H, m) , 3. 15-3. 58 (2H, m) , 3. 73 (1 
H, brd, J = 1 0. 9Hz) , 5. 20 (2H, brs), 7. 36 (5H, 
10 brs) 

###J7 

^il'flBHfrP 2CD£-J5Jc 

Boc-Phe (4-F) -OH 13. 4g (47. 3mmo 1 ) ©THF 
15 lOOralMC, 6 0 %?miti- h U£A 5. 7g (142mmo 

1) £fln>l, ^Ta^t^^l/ 2 3. 6ml (3 7 8mmol) 

fctt®4&£»iST5£<hfc«kD» 'Bo c-N-Me-Ph e (4-F) -OH 
(P2) 1 1. 4 g (8 1%) £f#£ 0 

1 H — NMR (CDC1 3 ) : 5 1.32 and 1. 39 (9H, s) , 
2. 67 and 2. 75 (3H, s) , 2. 94-3. 11 (1H, m) , 
25 3. 20-3. 35 (1H, m) , 4. 53-4. 62 ( 1 H, brd), 4. 
97 (1H, brs) , 6. 9 0-7. 2 0 (4H, m) 

###18 
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Z-Phe (4-F) -OH 13. 9g (44. Ommol) CDTHF (7 
3ml) — DM F (3 7ml) fcftT, 3«XkX^;i/ 2 8. 1ml 

(3 5 2mmo 1 ) , 6 0 %&m<ti- h V V 2± 5. 2 8 g (13 2mmo 1 ) 
£&lx., MtIT5. 5B3IBMl#Lfc. EJ&&£*£^o< DJOA, X-xJI/T 
5 iSfei^Ufc. *Wi£#&g?£Jn*.TpH£3 tU Bt&XxJPTJl&tHLfc. tttiHM 

: mWt= 1 0 0:5 0:1) KftU Z-N-Et-Phe (4-F) -OH 
(P 3) 10. 9 g (7 2%) &ntCo 

10 

9 

^ffi^RBttP 1 0 

Boc-Phe (4-F) -OH 1. Og (3. 53mmol) ©THF 
(6ml) — DMF (1. 5ml) mWz, »T> BOit^)V 2. 2 4m 
15 1 (2 0. 8mmol) , 6 0 %7kMiki~ b U V2± 4 2 2mg (10. 6mm 
o 1) £Jnx_, ffit:Tl 9mmW:WLrz 0 KfomizykZ®-? < r>m^ #cv>t 

fc^$*'>'J*y;i/*7Ai7n-7h^7w— (n-^\=^^> : ffi&tt)), : m. 
20 {t*^U>= 1 : 1 : 15) KttU Boc-N-Et-Phe (4-F) -O 
H (P 1 0) 5 9 3mg (5 4%) £f#fc 0 

" "##01 1' 0 ------- - -- -- - - 

*ii»f KfrT 1 7 

25 Z-N-Me-Phe (3 - t Bu-4-^>yW-» — NH 2 2. 5 
g (5. 2 7mmol) , 3 5 %^;i/A7^T J t: HtK^M 10ml, 
&#'J£A 2. 19g (15. 8-mmol) <D7± h x h V)VmMt&&. 2B# 

zK^nx., #&xx;uT«iajLfc&» isfoNH 4 c \ ^ 
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X5 1 JkSf^5 1 U>=l : 1 : 1) fctfU Z-N-Me-Ph e (3- t 

— NHCH 2 OH 2. Og^flL 
JLIEft^ft 2. Og (3. 9 7mmo 1 ) ©8 5 %J£& 3 0mlitl:, 
^^>^;P7w>K±h'J^A 1. 5g (15. 3mmol) §iDAfc^, 5 

nfc^^ 1. 8g(Z)^^y-;i/ 2 0mllfc 2 0 967kffltK5W&Bk 
m 0. 5 0g^JnA> *ifi^TC. 2BF«lfc. fcMK£«JsWU M 

i tt# e. n^s$ ^ v 'j * w 7 a ^ o •? j./^^- (n 

> : )U : t£ffc*^U> = 1:1:15) fctfU N-Me-Ph e 

(3-tBu-4-^>yM+y) -NHCH 2 S0 2 CH 3 (T17) 8 
9 Omg» 

1 1 

2km*pmfcT i 8cd^ 

Z-Tyr (3-tBu) -OMe 1. Olg (2. 62mmol) <D*& 
J—JU (1 2ml) -tK (3ml) zkBKfcU ^A—TKifiltt 0. 17 

g (3. 9 3mmo 1) £jbDA, SfflfCT 2B#ffiS#Lfc. SJSJfc^x-^t/T 

l7^y^«U «ffiTfc»j»S®5&-rsclt3«fct), tZ-Tyr (3 
-tBu) -OH 0. 9 8g^#L 

±Mmt^W 0. 9 2 g (2. 4 8mmo 1) , WSCI 0. 5 2 g (2. 

7 3mmo 1 ) . *5«ktfHOBT 0. 3 7 g (2. 7 3mmo 1 ) ©DMF 

1 5 m 1 mmz. fclfcT. tert-^75> 0. 31ml (2. 48m 

mo 1) , toNMM 0. 2 9ml (2. 7 3mmol) SfifcT 

ATfftASIU^. «JETJC«|gLTf#Snfc«$*^U*y;i/*^A^n-7 
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77^-(fcfjkn-AW>=l;2)l;#U Z-Tyr (3-tB 
u) -NHtBu 1. 0 5g (9 9%) £f#fc 0 
-t&it&fa 1. Og (2. 3 4mmo 1 ) (D*$;-)V 2 0mlMt 

ffiTyr (3-tBu) -NHtBu (T18) 0. 60g (88%) 
1 2 

5£i!*f!.WT 2 OCD^ 
(1) 2- (4-WM^y-3-ter t-^7xZJW -N-^ 

Z-N-Me-Phe (3 - t Bu-4-^>yM+-» -OH 2 7. 8 
g(58. 5mmol) OTHF 2 9 0mlMi: < ^DDMlf 
)V 6. 2ml (64. 3mmo 1) Mr/N-y^ ; E;i/*iJ> 7. 7ml 

(7 0. 2mmo 1) m.w\,r^ 2B#r^ Kmm\z*mit^ mi- V 

•J^A 6. 7 g (17 5mmo 1 ) , * 100ml, ££0^/— ;i, l 

(S§B»j« m\L^V> : mkx.?-)), : n --s-Mt>=l : 1 : 2) fc#U 
2 ~ (4-^>>?;P^^-3- t e r t -»7i-;P) -N-^>^;^ 
*->*Mz;i/- 1 - k Kn+^^7 t ^-N-^7 c jn^75> 12. 4 g 

(4 6%) £f#7cio 

-tSBffr&fcJ 5. 21g (11. 2mmo I) 55ralil 
{3, >Jc^T, TEA 2. 3 4ml (16. 8mmo 1) *5iW^>XJI/*z 
;i/*oUF 0. 9 5 4ml (12. 3mmo 1) §M« 3 0 #r H 18l#L£: 0 
SfOftT. fi&fclN a HCO 3**2)11*.* E*fcj*9 L U'>TfflttiL&. W$JS£tK, & 

hfc^ntio u(0^y 7 -h#:©THF 3 0mlML 1 M^Mit 
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h'JlfM^'J^A-THFSffi 22. 4ml (22. 4mmo J ) £ 

iinz.rz.0 imr$'&, set iM7km<thv j:?-)ix<?m ] )^02±-THFmw. 

2 2. 4ml (2 2. 4mmo 1 ) *m?Ltz. 0 3 0#f£, *ftTfc7k£flD7L * 

■7^77^- (MP^M H^X5P;U: n --\^it>=l : 5) fcttU 2- 
(4-^>^;l^^>- 3 - t e r t -7^JU? x.-)U) -N--<>>?;1^^> 
*;U#-;U-N-^^- 1 9^X3^75 > 3. 42 g (6 8%) £?# 

'H-NMR (CDC 1 3 ) : <5 1. 14 (3H, d, J=6. 9Hz), 1. 
36 (9H, s) , 2. 5 0- 2. 8 0 (2H, m) , 2. 76 and 2. 
83 (total 3 H, s), 4. 30-4. 58 ( 1 H, m) , 4. 88- 
5. 10 (4H, m) , 6. 74-7. 14 (3H, m) , 7. 20-7. 50 

(1 OH, m) 

(2) 2- (3-ter t-^-4-th'n^y7i-;W -N-j*3=-;P 
-l-^fJH^75> (T2 0) (D^f& 

2- (4-^>i?W«>- 3 - t e r t -7*^7i=JW -N-^>^ 
-**isl3)V&—)\,-H-*^)\,- 1 -^^1^X^75 > 3. 30g (7. 3 
5mmol) *5<ttX2 O^TKK-fk^^^^A-^ttlBSE 3 5 0mg©^^y- 

^ i o om \mmm&, fcmnmmrF. 1. smmmftLtzo f&m&mmLtc 

'<k. «JETtcai«iE£@5£U 2- (3-tert-7"^-4-tHD^>7i 
-il^) -N-^^-l-^^Hf^JSy (T2 0) 1. 6 2g (10 

0%) 

'H-NMR (CDCI3) : 6 1. 1 2 ( 3 H, d, J = 6. 3 Hz) , 1. 
38 (9H, s) , 2. 42 (3H, s) , 2. 64 (2H, d, J=6. 6H 
z) , 2. 75-2. 90 (1 H, m), 6. 55 (1H, d, J = 7. 9H 
z) , 6. 84 (1H. dd, J == 1 . 6, 7. 9Hz) , 7. 04 ( 1 H, d, 
J = 1. 6Hz) . 
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##0|J 1 3 

^ii^HlftT 2 1 (Dt>!& 

(1) Z-N, O-y^yyJhTyr (3-tBu) -OMeOM 
Z-Tyr (3-tBu) -OMe 3. Og (7. 78mmol) CDDMF 

2 Omiatt, 7J0£T, zMiffc^HJ^A 0. 68g (17. lmmol) 
ZtiUXTl SftWl&mk. ^>5?;^D5 H 2. 3ml (19. 5mmol) 
&iflil7t. 3 B^jtmiK SJ6*{Cfla3fDNaHC0 3 7KJ$«*iD7L, tflgx^l, 

- (inm Sl^xer;!/: n--\^i7->=l : 5) IzttU EMittim 4. 
1 4 g (9 4%) 

(2) N-^>i?;i/-2- (4-^>yJW/-3-tert»7iz 

ju) -i-^^;i/-N- (^>^;^+'>*;i/^-;w x^jsxd^ 

Z-N, 0-'^>i?JP-Tyr (3-tBu) -OMe 4. 14g (7. 

3 2mmo 1 ) (D^y-Jl 36ml-THF 6 m 1 mWz. 7jc^T. 2 M 
7K^t*^^U^C7A-THF»S? 11. 0ml (2 2. Ommol) £}jnx_ 

*3=-U> 5 0ml«tU h l Jx 7 i ;i/7$> 2. 0ml (14. 

4ml) ,«HW>7W-HoiJH 0. 7 2ml (9. 3 6mmo 
1 )_ ^rtJP^T, _3 Q#|BJ«#b&. SJC»*fiaftNaHC0 3 7K»«T»fe^^> 

^^THF lOmlOMiU 1 MzK^fb N U X^M^'Jf^A-TH 
F®?« 28. Oml (28. Ommol) SflDAfc. 3 WJ*#L£:^ 

^^f— IfKx^l/: n-^^+l->=l : 5) fcftU «SHfl:-&4& 

2. 3 5 g (6 1%) 

(3) 2- (3 - t e r tW-4-h Ka*y7izj» - l -*5P;bx 
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N-^>^;P-2- (4-^>»^>-3-ter t^7x~;W - 
l-jXf^-N- is* )),#-)),) -x^7 = > 2 . 35g 

(4. 50mmol) 0%7k»7y^-K» 0. 50g© 

5 *?s>-)\, 3 0ml|«, zk^fflfTR *Mt#Lfc 0 ttj»£a88ijL& 
lETIC^l^fil, 2- (3-tert^J!/-4-hh'D^>7x- 
;W -1-^;H^75>(T21) 0. 90g (9 6%) £f#f Co 

1 H — NMR (CDC 1 3 ) : 6 1. 1 6 (3H, d. J = 6. 6Hz) , 1. 
39 (9H, s) , 2. 45 (1H, dd, J=4. 9, 13. 3Hz) , 2. 
10 6 9 (1H, dd, J=4. 9, 13. 3Hz), 3. 15 (lH,m),.3. 
52H, brs) , 6. 58 (1H, d, J=7. 9Hz) , 6. 83 (1H, 
dd, J = l. 6, 7. 9Hz) , 7. 03 ( 1 H, d, J = l. 6Hz) . 

i 4 

15 2$m.^mfoT2 3 

Tyr (3-tBu) -OMe 3. Og (11. 9mmol) CD 1 , 4- 
&ttV> (1 2ml) -tK (1 2ml) MlthU^A 1. 

9 g (17. 9mmo 1 ) , ^T^no^x^ 1 . 2 6m 1 (13. l 
mmol) Srflnx., 2W%mmWLtz. KfoWUzfrZljaZ.. * □ n^ATft&aJU 

20 ^7KBKSS!T^^^ATK«ILfc^, METfcifcflgLfc. 3. 8 

5 g ©THF 12 0ml»«l:; ^kJ^Sz^'J^ 2. 8 3g 
(5 9. 7mmol) &'J>X?-Z>mz_tt&. 6 OtT 5^(Bl«i$Lfc. 

25 i$^yiJ^M7A7D7h^77^- (i&ft^iP l/> : * ? / -;i,= 3 : 
1) JC-ftU 3- (3-ter t7*^-4-tHD + y7xZ^) - 2 
;I/7S;t , d/V-^ (T2 3) 1. 9g (67%. 211) 

#%#J 1 5 
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^ii*fH1#:p 1 l 

(1) 2- (4-7^D7i=JW -l - (N-^h + ->-N->^;p*;p 
a*^ ;w x^;p*;i,n$>K t e r t-7'^H7f;KD^ 

Boc-Phe (4-F) -OH 5. Og (17. 7mmo 1) Ottfc*^ 
U> 8 9ml», W> BOPM1 9. 39g(2l. 2mmol), 
N, 0-^^kh-n*^7S>jffl|» 2. 0 7g (2 1. 2mmol) , 
*5<fcOTEA 5.. 9 2ml (4 2. 5mmo D.SJoA, 3 O^fflit^Lfc. 

1 ) fctf U SSft:-&#j 5 . 7 6 g (10 0%) ^f#7to 
1 H — NMR (CDC 1 3 ) : 6 1. 39 (9H, s) , 2. 84 (1H, 

dd. J = 6. 9, 13. 8Hz), 3. 02 (1H, dd, J = 5. 9, 13. 

8Hz) . 3. 16 (3H, s) , 3. 68 (3H, s) , 4. 86-4. 96 
(1H, m) , 5. 10-5. 24 (1H, m) , 6. 95 ( 1 H, d, J = 8. 

9Hz) , 6. 98 (1H, d, J=8. 9Hz) , 7. 11 ( 1 H> d, J = 

8. 2Hz) , 7. 13 (1H, d, J=8. 2Hz) . 

(2) 2- (4-7M07i-;W -l-^5;Hf^M$>8 t 

e r t -7*?jH^f^ (P 1 1) (D&fc 
±.mt^ 3. 30g (10. lmmol) OyxfjH-^ 15 0m 

1 mmz. m$T. ^U^AJ^Sp^ 4 9 8mg (l 3. lmmo 

1) *m?L. 3 0#|BJ»#Ufc o MM7jc^'J^A 2. 7 5g (2 0. 

2mmo 1) (DTK 2 0mlMm mWIWlfc. £J£tt&ttffift. ft 

^ 7 ^- <*flMMK BiXWk n-^tJ->=l : 5) Ktfu Mliffc-gr 
*J 2. 37g (88%) 

'H-NMR (CDC1 3 ):«5 1. 44(9 H, s). 3. 00-3. 20 
(2H, m) , 4. 34-4. 46 ( 1 H, m) , 4. 98-5. 06 (1H, 
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m) , 6. 98 (1H, d, J = 8. 6Hz) , 7. 01 (1H, d, J = 8. 
6Hz), 7. 12 (1H, d, J = 8. 3Hz) , 7. 14 (1H, d, J = 
8. 3Hz), 9. 63 (1H, s). 

5 

: mMM2 8~6 4<D&l#.X :3 r— A 




10 X.U 1 

ifiiiTSjfifco jKir^tcTK^jp^, rax^;msttibfc 0 ^®m*mwk 

15 £:„ 

IH 2 

20 T^Z&i'i)t>tf)lfi^&t7n-?htf77'{-\zttL. it^m I - b £7#/io 
IS 3 

fc-^I-b, ft&^P, *>=I:tKCMP I cDTHF^fC, *?$T, TEAS: 
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an*, &mzTm$Lrz. ra^^inx., mm^ji-emtiiLfz.. mmmz 

c 

5 

IS4a (PG = BocOif) 

Ig4b (PG=Z©tt) 

fzM £ £ -> U # => A 9 u -7 h >f 7 7 >r - fcftf t, > «HBfc£& £f#fc 0 
X=^-A 2 6 5 ~ 7 8 CD^X^-A^T. 
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2 : mmm 6 5- 7 8 (Dinf&Ts^—L. 



IB! ^X^OH 

ii H rT 

M«OH : V* H 




*3u 



Me o 



OH 
Bu 



N R 1 



Ac O ^^f-Bu AC O I^^M 



OH 
Bu 



N R* 
f>33 . 



is i 

7L. ^l:«Lfc. SJttf&fczKSin*., BfB?x^;i/Tft&aiLfc- «JP££& 
IS 2 
IS 3 
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hco **»*.. * B D**A-fl*aii.ft. ««*wi*«*-«fc»ufc«. 



IS 4 



cW N.HCO.«^ 

10 Xfl 5 n ^ 

<ta»i- retry *»T..**iW. *W4-^»7 = 

yKUi^iW*. MCT«*bfc. EJE*C**»A. |Wx**T»IHL 
; M ^TI»U «EET.«g*^ l»6nft«**->'J*^* 

xf§ 6 

tfo I - i Srttfco 

AS»*. METWlfc S«»l:lil«. WNaHCO,* 

1 C*,T**Snfc<t*««)««««l*- «D- 1 ~D- 4 3 IC 
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ID - 1 



mm 2 8-6 4 (7)— JKflSitSC 




0 /\ «33 o 

mmm 2 8 

Phe (4-F) -N-Me-Va 1 -Ty r (3-tBu) -NH 2 ©^ 



R 3 1 



H 



ii 1 



R 



3 2 



Me 



R 



3 3 



H 



■ 3 4 



H 



T 1 : 

g 



V l : g 



3 5 



CMP I 
g 



TEA 
m 1 



2. 1 



THF 
m 1 



4 0 



h r 



1 9 



*5A 



EA : H 
3 : 1 



I -a 1 



g 



1 H — NMR (CDC 1 3 ) : <5 0. 8 4 and 0. 88 (6H,' d J = 6 6H 
z) , 1. 36 (9H, s) , 2. 15-2. 35 (1H, m) , 2. 75 (3H s) 2 
8-3 1 (2H. m) . 4. 0 2 (1H, brd, J = l 1. 2Hz) , 4. 5-4 7 (1 

* m) • 5 - 13 and 5. 15 (2H, s) , 5. 3-5. 5, 5. 5-5 7 5 
8-6. 0, 6. 1-6. 2, and 6. 5-6. 8 (3H, m) , 6. 45 (1H d J 
-7. 9Hz). 6. 81 (1H, brd, 3 = 7. 9Hz) , 7. 07 (1H b'rs) 
7.3 7 (5H, s) ' 



IS 2 



fc£r^ I - a 1 
: g 



Pd (OH) 



2 
g 



Me OH 
m 1 



h r 



JKfi 

g 



0. 3 



3 0 



I — b 1 



1. 1 



'H-NMR (CDC 1 3 ) : 6 0. 6 5 (3 H, d. J = 6. 9Hz) 0 8 2 (3H 
d. J =6. 9Hz) , 1. 3 7 (9H, s) . 1. 8-2. 0 (1H, m) .' 2. 30 (3 
o /, t' \ 4 (1H ' dl J=4 - 3Hz) • 2. 9-3. 2 (2H. m) . 4. 6- 

V I m l ' 5 - 3 " 5 - 7 (1H ' m) ' 6 - 1_6 - 3 (1H. m) . 6. 5- 

6. 7 (1H, m), 6. 93 (1H. brd, J = 7. 9Hz), 7. 06 (1H br 
s) , 7. 6-7 . 8 ( 1 H, m) ' 
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SD- 2 

mmm 2 8 

P h e (4 

1I3 



-F) -N-Me-Va 1 



Ty r (3- t B u) 



- b 1 : g 


P 1 : g 


CMP I 

g 


TEA 
m 1 


THF 
m 1 


mm 

h r 


*7A 

mm 




g 


0. 3 


0. 2 9 


0. 2 6 


0. 4 

3 


5 


1 8 


MC : M 
2 0:1 


I - c 1 


0 . 4 
5 


1 H — NMR (CDC 1 3 ) : <5 0. 77, 0. 8 9, and 1. 01 (6H, 


d. J = 



6 

2 . 

m) , 4 
H, b r d, 
(3H, b 



[z) , 1. 3 
(1H. m) , 
1-4. 3, 
J = 8. 

r s ) , 6 



3 6,1 



2 . 3 2 
4. 5-4. 
9Hz) , 5. 
6-7. 2 



3 7, 
and 2 . 
6 , and 
4 4, 5. 
(7H, m) 



n d 
7 

4. 

7, 
7. 



1 

(3 H, 
6-4. 
5. 7 
8-7. 



3 9 
s ) 
8 

1 , 
9 



(1 8H, 
. 2. 7 



s) 
- 3 



2 
0 



1*14 a 



(2H, m) , 5 
5 . 7 5, and 
(1H. m) 



.15- 
(4 H, 
3 6(1 
6. 1 8 
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6.37 and 6.54(1H, d, J=8.3H 2 ), 6.78~7.21(6H, m) 
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8-3. 4 (6 H, m) . 3. 52 and 3. 60 (1H. t,J = 6. 6Hz) 3 6 
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(3H, m) , 2. 7-3. 3 (6H, m) , 3. 5-3. 9 (2H, m) , 4. 4-4. 7 
(1H, m). 5. 3 8 (1H, brs), 5. 4-5. 6 ( 1 H, m) , 5. 9-6. 3 (1 

H, m), 6. 62 (1H, d, J = 7. 9Hz), 6. 7-7. 0 (3H, m), 7 0- 

7. 2 (3H, m) , 7. 45-7. 65 (1H, m) 
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1 H — NMR (CDClj) : 6 0. 6 4 (3H, d . J = 6 . 9Hz) , 0. 8 4 (3H, 
d, J = 6. 9Hz). 1. 05 (3H, t, J = 7. 1Hz), 1. 37 (9H, s). 1. 9 
0-2. 02 (1H, m) , 2. 5 1 (2H, q, J = 6. 9Hz) , 2. 73 (3H, d, J = 
4. 9Hz) , 2. 86 (1H, d, J = 4. 3Hz) , 2. 91-3. 07 (2H, m) , 4. 
53 (1H, dd, J = 7. 2, 15. 2Hz) , 6. 04 (1H, b r d, J = 4. 6Hz) , 
6. 63 (1H, d, 3 = 7. 9Hz) , 6. 91 ( 1 H, dd, J = 2. 0, 7. 9Hz) , 
7.0 3 (1H, d, J = 2. 0Hz) , 7. 88 (1H, d, J=8. 3Hz) 
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* 0. 72 (4/3H, d, J = 6. 6Hz) , 0. 91 (5/3 
1. 04 (5/3H, t, J = 7. 3Hz) . 1. 06 (4/3H, 
37 (5H, s) , 1. 38 (4H, s) , 2. 2-2. 5 ( 1 H, 
s) , 2. 43 (5/3H, s) , 2. 67 (5/3H. d, J = 
d, J = 4. 9Hz) % 2. 8-3. 8 (58/9H, 
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0. 4 1, 0. 5 7, 0. 6 2 
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d, J=6. 3Hz) , 8. 74 (1/2H, d, J = 7 
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2 0 (6H, m) , 7. 3 8 (1/2 
9Hz) 
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0.94 and 1.18(3H, t, J=3.6Hz), 1.35 and 1.37(9H, s), 2.20-2 34(1H m) 2 29<3H si" 2 62 
?-°^n a ?« 2 f 3 R and 304(3H ' SX 3 - 17 - 331 ( 2H - »)• 3:45-3.72(lH,^) ^02 andI' 2 2aH d 

S^StiZ&W* J=58 - 61Hz) ' 569 - 607 and ™ 6 - - 
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1RS0. 2 0 1 g <HPLCfiy$BSIW2 0. 7m i n) OjE^ii^f 
E I -MS (M + ) : 570 

1 H — NMR (CDC 1 3 ) : (two rotamers) 6 0.42,0.79,0.84 and 0.91(6H, d and m, J=6.3- 
6.9Hz), 1.02 and 1.11(6H, t, J=3.6Hz), 1.33 and 1.40(3H, s), 2.20-3.36(9H, m), 2.92 and 
3.03(3H, s), 3.51-3.75(1H, m), 5.00-5.38(2H, m), 6.02 and 6.58(2H, brs), 6.42-6. 62(1H d 
J=8.0Hz), 6.82-7.20(6H, m) ' ' 

JR»0. 10 3g (HPLCffi^12 2. 4min) ©{fc^ttfcO^T 
E I -MS (M + ) : 570 

1 H — NMR (CDC 1 3 ) : (two rotamers) 60.13 and 0.79(4H, t, J=3.4 Hz), 0.62 and 
0.89(2H, d, J=6.3-6.9Hz), 0.97 and 1.05(6H, t, J=3.6Hz), 1.34 and 1.41(9H, s) 192- 
2.03(lH,m), 2.21-2.60(2H, m), 3.00 and 3.08(3H, s), 2.74-3.25(4H, m), 3.60-3.72(lH m) 
4.62(1H, d, J=8.0Hz), 4.78-4.82(lH, m), 5.18-5.36(2H, m), 6.02(1H, brs), 6.59 and 6 63(1H d' 
J=8.0Hz), 6.81-6.98(3H, m), 7.09-7.20(3H, m) ' ' 
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9 4 



m i n 



4 0 



CH : M : N 
10 0: 10: 
1 



I - b 1 0 



g 



4 2 



1 H — NMR (CDC 1 3 ) : 6 0. 3 5, 0. 6 9, 0. 8 8, 0. 9 5 < 6 H d 

6 6-6. 9Hz), 0. 82, 1. 03 (3H, t, J = 7. 1Hz) , 1. 3 7 (9 H 
s) , 1. 66-1. 83 (1H, m), 1. 92 (2H, dd, J = 13. 9, 6 6Hz) ' 

2 '« ? o'o 2 /nl 9 ( ? H ' d ' J=4 - 8HZ) ~ 2 - 89 - 2 '99(3H, s) >2 . 92 
-3. 23 (2 H, m) , 4. 55, 5. 4 6 (1H, dd, J = 10. 9, 4 0Hz) 5 
71. 5. 89 (1H, brs) , 6. 13, 8. 19 ( 1 H, m) » 6. 5 5, 6. 6 0 (1 
H, d, J = 7. 9Hz). 6. 78, 6. 91 ( 1 H, dd, J = 7. 9, 1. 7Hz) 7 
0 0, 7. 0 7 (1H. d. J = l. 7Hz) 
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^D- 3 3 

mmm 5 4 cato 

P h e (4 -F) — N 
M e (D^tfL 
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Ii3 



<t&® I - 
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CMP I 
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m I 



h r 



mm 

EA : H 
2 : 1 



mg 



1 . 15 



1 . 2 5 



1 3 



2 3 



2 0 



1 3 



I - c 
2 7 



4 3 4 



Hm 4 a 



I - c 
2 7 : mg 



4 3 4 



TFA 
m 1 



C H 2 C 1 2 
m 1 



«18 6. Omg (HPLC{*WPb12 0 
E I -MS (M + ) : 556 
1 H — NMR (CDC 1 3 ) : «5 0. 

H, s) . 2. 15-3. 7 7 (1 2H, 

5. 27 (2H, m)> 5. 99-7. 2 
JRS2 6. 8mg (HPLC&Wmffl2 2 

E I -MS (M + ) : 5 5 6 

1 H — NMR (CDC 1 3 ) : 6 0. 

6. 3-6. 9Hz) , 0. 83, 1. 0 
(9H. s), 2. 00-2. 21 (1H 

z). 3. 05, 3. 09 (3H, s) » 
(1H, m) . 3. 72, 3. 80 (1H 
0 (1H, d, J = l 0. 7Hz) , 4. 
z) , 6. 0 5-7. 2 0 (8H, m) 



h r 



2. 5 







HPLC 


mm 


mg 


m i n 


EA : E t OH 


8 6 . 


2 0. 6 


= 10:1 


0 


2 2.8 




2 6. 






8 





. 6m i n) ©fto^JtCI'QUT 

27-1. 18 (9H, m), 1. 35, 1. 39 (9 
m)> 2. 84, 3. 06 (3H, s), 4. 87- 

0 (8H, m) 

. 8m i n) co-fLa" Wc^t^T 

16, 0. 40, 0. 55, 0. 84 (6H, d, J = 

1 (3H, t, J = 7. 1Hz) . 1. 36, 1. 41 
, m), 2. 67, 2. 76 (3H, d, J=4. 8H 
2. 81-3. 30 (7H, m) , 3. 68-3. 87 
, dd, J = 7. 8, 6. 1Hz) , 4. 61, 5. 1 

6 6, 5. 2 4 ( 1 H, dd, J = 9. 7, 6. 4H 
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ED — 3 4 

mm 5 5 



N-Me-Phe (4-F) -N-E t-Va 1 -N-Me-Ty r (3-t 



B 



u) 



-NHMeO^ 



• 3 1 



Me 



- 3 2 



E t 



■ 3 3 



Me 



R 



34 



Me 



IDSI3 



b 1 0 



I - 
: g 



P2 : g 



CMP I 
g 



TEA 
m 1 



THF 
m 1 



m 
h r 



mm 



tSLM 

m g 



0 



1 . 14 



9 8 



0 7 



1 7 



1 4 



IS4 a 



EA 
2 : 



H 



1 -c 

2 8 



3 2 2 



I - c 2 8 : mg 



3 2 2 



TFA 
m 1 



CH 2 C 1 
m 1 



1 0 lmg (HP L C&£?B#p B 12 1 
E I -MS (M + ) : 5 7 0 
1 H — NMR (CDC 1 3 ) 
J = 6. 3-6. 9Hz) . 0. 
1. 39 (9H, s) , 2. 27 
= 4. 8Hz) , 2. 15-3. 
8-5. 3 2 (2H, m) , 6. 
4Xfi3 8mg (HPLC««f«f|BI2 2 
E I -MS (M + ) : 5 7 0 
1 H — NMR (CDC 1 3 ) 
J = 6. 3-6. 9Hz) „ 
1- 40 (9H, s) . 2. 
= 4. 8Hz) % 2. 99, 
6-3. 6 4 (1H, m) , 
5. 2 3 (1H, t. J = 7 
6 • 0 7- 7 .2 0 (7 H. 



mm 

h r 



mm 



EA : E 
1 0 : 



t OH 
1 



lmi n) <Dlfra%3lZ"D^T 

: S 0.41,0.7 9,0.86, 
9 4, 1. 15 (3H, t , J = 7. 
, 2. 2 8 (3H, s) . 2. 7 1, 2 
78 (9H, m) . 2. 93, 3. 08 
03-7. 20 (8H, m) 

6m i n) (Dita^HzrDh^X 



mg 



1 0 1 
3 8 



HPLC 
m i n 



2 1 . 

2 2. 



0. 9 0 (6H, d, 
3Hz), l. 3 4, 
• 7 6 (3H, d, J 
(3H, s) . 4. 9 



0. 
1 8 
3. 
4. 



: 6 
8 2 
, 2. 
0 8 
5 4, 



3Hz) 



m)- 



)• 1 0, 0. 1 4, 0. 6 3, 0. 8 5 (6H, d, 
0.9 5 (3H. t, J = 7. 1Hz) ,1.3 5, 
, 2. 7 1. 2. 7 5 (3H, d, J 
89-3. 27 (8H, m) , 3. 4 
d, J = l 0. 6Hz) ,4. 6 6, 
6 0 (1 H, d, J = 7. 9Hz) , 



5 4 (3H, s) 
(3H, s) . 1. 
5. 19 (1 H, 
■» 6 . 5 1, 6 . 
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SD-3 5 

$mw 5 6 

N-E t-Phe (4-F) 
u) -NHMe©^ 



■N-E t - Va 1 -N-Me -Ty r (3-tB 



R 3 1 


R 3 2 


R 3 3 


R34 


E t 


E t 


Me 


Me 


Ig 3 




<t^m 1 - 

b 1 0 : g 


P 3 : g 


CMP I 
g 


TEA 
m 1 


THF 
m 1 


mm 

h r 


mm 




mm 

mg 


1. 0 


1. 3 2 


0. 9 8 


1.0 7 


1 7 


1 4 


EA : H 
2 : 1 


1 -c 

2 9 


5 7 6 



Ig4b 

I - c 2 9 : mg 



5 7 6 



Pd-C 
g 



0.0 5 



M e OH 
m 1 



mm 

h r 



*7A 

mm 



E A : E t OH 
15:1 



Omi n) (D-it^mz-D^T 



mg 



19 2 
1 2 9 



HPLC 
m i n 



m) , 1 . 3 5, 
0 8 (3H. s) 



) R1192mg (HPLCfiWW2 2 
E I -MS (M + ) : 5 8 4 

1 H — NMR (CDC 1 3 ) : <5 0. 41-1. 18 (12H 
9 (9H, s) » 2. 12-4. 13 (14H, m) , 2. 92, 3 
9 9-5. 2 7 (2H, m) , 6. 0 0- 7. 2 0 (8H, m) 
<KSl29mg (HPLCffij|^2 3. 6min) O^it^T 

E I -MS (M + ) : 5 8 4 

1 H — NMR (CDC 1 3 ) : 6 0. 1 2 - 1. 3 0 (1 2H, m) . 1. 3 6, 
1 (9H, s), 1. 93-4. 16 (14H, m) . 2. 99, 3. 07 (3H s) 
57-5. 23 (2H, m) , 5. 40-7. 22 (8H. m) 



2 2. 
2 3. 



1. 3 
, 4. 



1. 4 
. 4. 
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^D-3 6 

nmm 5 7 

Phe (4-F) -N-E t -Va 1 -N-E t -Ty r (3-tBu) -NH 



2 



R 3 1 


R32 


R 33 


R34 


H 


E t 


E t 


H 


urn i 


T7 : g 


V2 : g 


CMP I 

e 


TEA 
m 1 


THF 
m 1 


mm 

h r 


mm 




JRS 

g 


16.000 


24.088 


23.200 


25.32 


400.00 


60 


EA:H:MC 
3:2:2 


I-all 


16.000 






I-all : g 


Pd (OH) 2 
: g 


M e OH 
m 1 


mm 

h r 






IRS 

g 


9.000 


0.900 


200.00 


2 


MC : M : H 
15:1:2 


I-bll 


4.000 


113 




I-bll : g 


PI : g 


CMP I 
g 


TEA 
m 1 


THF 
m 1 


mm 

h r 


mm 




g 


1.100 


1.150 


1.040 


1.13 


10.00 


72 


EA:H:MC 
3:2:2 


I-c30 


0.700 


IS 4 a 


I-c30 : g 


TFA 
m 1 


CH 2 C 1 2 

m 1 


mm 

h r 


mm 


4XS 

g 


HPLC 
m i n 


0.650 


2.00 


2.00 


2 


MC : M : H 
15:1:2 


0.180 


20.9 


E I -MS (M + ) : 542 

! H-NMR (CDC1 3 ) : (two rotamers) 5 0.51, 0.82, 0.87 and 0.94(6H, d, J=6.6~6.9H 
z ), 0.82~1.31(6H, m), 1.35 and 3.81(9H, s), 2.21 ~ 3.82 (9H, m) 4.83~5.30(3H, m), 6.62 and 
6.54(1H, d, J=7.9H z ), 6.80~7.21(6H, m) 
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XD- 3 7 

mmm 5 8 

N-Me -Ph e (4-F) 
u) -NH 2 ©M 



N-E t -V a 1 -N-E t -Ty r (3-tB 



R-3 1 


R 32 


R33 


R 34 


Me 


E t 


E t 


H 












CMP I 


TEA 


THF 


mm 








I-bll : g 


P2 : g 




g 


m 1 


m 1 


h r 






g 


1.240 


1.360 




1.170 


1.28 


10.00 


72 


EA:H:MC 


I-c31 


0.300 
















3:2:2 







114 a 



I-c31 : g 



0.280 



TFA 
m 1 



2.00 



C H 2 C 1 2 
m 1 



2.00 



mm 

h r 



J] "7 A 

mm 



M C : M : 
15:1:2 



H 



USUI 

g 



0.170 



HPLC 
m i n 



21.2 



E I —MS (M + ) : 570 
1 H-NMR (CDCI3) : (two rotamers) 6 0.63~1.30(9H, m and d, J=6.3Hz),), 1.34 and 
1.39(9H, s), 2.30(3H, s), 2.22~3.90(9H, m), 4.97~5.33(3H, m), 6.43 and 6.62(1H, d, J=7 92) 
6.81~7.19(6H. m) 
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^D- 3 8 

mmm 5 9 

N-E t - P h e (4 -F) 
u) -NH 2 ©^ 



N-E t -Va 1 -N-E t -Ty r (3-tB 



R 



3 1 



E t 
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32 



E t 



R 



33 



E t 



■ 3 4 



H 
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Ii4b 
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h r 



72 
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3:2:2 



I-c32 



1R« 

g 



0.700 



I-c32 
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P d 



(OH) 
: g 



0.065 



M e OH 
m 1 



10.00 



mm 

h r 



MC :M:H 
15:1:2 



g 



0.240 



HPLC 
m i n 



20.0 



E I -MS (M + ) : 458 

o?o~o N ^ R TT (CDC1 3 ) : ( tw ° rotamers) 6 0.85~1.27(15H, m), 1.37 and 1.39(9H, s), 
2.03~3.63(11H, m), 4.50~4.55(1H, m), 5.02~5.34(2H, m), 6.43 and 6.60(1H, d, J=8.24), 

6.81~7.19(6H, m) 
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:D- 3 9 

mm 6 0 



Phe (4-F) -N-Et-Va 1 -N-Et-Ty r (3-tBu) — NHMe 
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R 32 
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"FT T *\K C f*KK 
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2 


CH:M:N 
300:10:1 


0.210 


22.0 



' H N MR (CDCI3): (two rotamers) 6 0.64 and 0.78-1.20(12H, d and m J=7 0- 

q«Soh ^f^o C 1 ; 3 ,3S?' S) ' 2 20 - 2 - 4 °( 1H . »). 2.62-3.08(4H, m), 3.19-3.46(3H, m), 3.57- 
3.89(2H. m). 4.62-5. 11(2H. m), 6.44-6..62(2H, m), 6.79-7. 13(5H m) 
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:D-4 0 
«J 6 1 



N-Me-Phe (4-F) -N-Et-Va 1 — N — Et— T y r (3- t 
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R 3 1 
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1 
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22.4 


ti-Mb (M. ) : 584 — 1 

J H-NMR (CDC1 3 ) : (two rotamers) 6 0.65 and 0.85-1 20(121 
1-34 and 1.39(9H, s), 2.30 and 2.33(3H, s), 2.30-2.48(lH m) 2 65-3 8 
m), 5.10-5.23r2H, m ). 6.48-6.58(1 R, m ), 6 . 63 .7 20f6H m) 


1, d and m, J=€ 
.9(10H, m), 4.9( 


.8-7.9Hz), 
)-5.07(2H, 
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mmm 6 2 



N-Et-Phe (4-F) -N-Et-Va 1 -N-Et-Ty r (3-tBu) 
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R 3 1 
Et 

TM 3 
I-bl2 : g 


P3 : g 


R, 

E 

CMP I 
g 


2 

t 

TEA 
ml 


1 

] 


*HF 

m 1 


R3 3 
Et 

mm 

h r 


mm 


R34 
Me 


g 


1.000 


1.277 


0.945 


1.10 


6.00 


48 


MC:M:H 
20:1:1 


I-c35 


0.540 


_U£ 4 b 










I-c35 : g 


Pd-C 
g 


Me OH 
m 1 


mm 

h r 


mm 


KM 

S 


HPLC 
m i n 


0.501 


0.050 


67 


2 


MC:M:H 
25:1:3 


0.240 


23.2 


t- I -MS (M + ) : 598 — " 1 

'H-NMR (CDC 1 3 ) : (two rotamers) 6 0.64 and 0.84-0.92(6H d and m 
lii'^,^ 1 : 13(6H ' J=6 - 3 Hz >. 1-33 and 1.39(3H, s), 2.21-2.94(6H, m), 3.12-3.1 
4.82-5.08(lH, m), 5.13 and 5.20(1H, d. J=9.7Hz), 6.47 and 6.58(1H, d, J=8.8Hz) 6.7! 
m) 


J=7.9Hz), 
iO(6H, m), 
J-7.19(6H, 
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E I -MS (M + ) : 5 7 0 
1 H — NMR (CDC 1 3 ) 
d, J=6. 6Hz) , 0. 
H, s) . 1. 3 7 (3H, 
-3. 0 (32/5H, m) 
-1 (3./5H. .b r ).,.- 3.. 
z) , 4. 3-4. 6 (7/5H, 
r) , 5. 48 (2/3H, s) „ 
6. 9-7. 2 (5H. m) > 9. 



: 5 0. 7 2 (2H, 
9 2- 0. 9 6 (3H, 
s) , 1. 38 (6H, 
.3.17 (3/5H. 
8 2- (2/5H. b r) 
m) , 5 . 2 5 



6.0 3 (2/3H, br) , 6. 
0 0 (1H, d, J = 7. 9Hz) 



d, J = 6. 9Hz) . 0. 82 
m) , 1. 19 (3H, s) , 1. 
s) . 2. 2-2. 4 (1H, m) 
dd, J=4. 9, 1 3. 9Hz) 
, 3. 9 6 -(3/ 5 H,-d, -J = 1 
(1/3H, s) , 5. 4 1 
6-6. 8 



(1H, 
2 2(6 
. 2. 5 
. 3. 6 
0.-9H 
b 



(1/3H, 
(2H, m) 
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m.D-4 3 

mmm 6 4 

Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) — NH 
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MC : M : H 
15:1:2 


0.530 


20.2 


E I -MS (M + ) : 620 

X H — NMR (CDC1 3 ): (two rotamers) 6 0.78(3H, dd, J=6.6, 12.1Hz), 0.91(3H, dd, J=6.6, 
11.2Hz), 1.26 and 1.35(9H, s), 2.00(3H,s), 2.55, 2.63, 2.75, 2.84, 2.99 and 3.16(8H,s), 2.21 ~ 
5.30(11H, m), 6.43 and 6.55(1H, d, J=7.9Hz), 6.76-7. 13(6H, m) 



2 iZ^X^OitEtlft<t^(0^mmm^s lD-44~D-66 
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8 9 (1H, dd, J = 1. 7, 7. 
0-7. 2 (3H, m) 



9 4 (3H, d, J 
. 2 2 (3H, s) . 
. 6-2. 8 (2H, 
2 (1H, m) , 3. 
J =3. 6, 10. 9 
3Hz) , 6. 6 3 
9Hz) , 6. 9 8 
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^D- 5 4 

nmm 7 1 

2- (2-757- 3 - (4-7MD7i~JW zfaif)l7^S) — N — (2 
- (3-tert-^-4-th'D + y7iZJW - 1 - 



R 3 2 


R33 


R' 




H 


Me 


Me 


IS1 


2 0 : g 


V4 : g 


CMP I 
g 


TEA 
m 1 


THF 
m 1 


mm 

h r 


mm 




g 


1 . 6 2 


2. 2 2 


2. 2 5 


2. 4 6 


3 6 


1 6 


E A : H 
1 : 1 


I -d 
4 


2. 7 
4 



'H-NMR (CDC 1 3 ) : «5 
al 6H. d, J = 6 . 6-6 
H, d, J = 6. 6-6. 9Hz) 
0 2 
, 4 
, 6 
8 8 



1 . 8 8-2. 
= 3. 3Hz) 
7 (2H, s) 
6. 7 8-6. 
H, m) 



(1H, m) , 2 

3 0-4. 46 

4 8 and 
(1H, m) , 7 



0. 67, 0. 72, 0. 89 
9Hz), 1. 08 and 
,1.37 and 1.39 (to 
60-2. 90 (2H, m) , 2 
( 1 H, m) , 4. 90-5. 00 
6. 5 9 ( t o t a 1 1 H, d, 
00-7. 0 8 ( 1 H, m) . 7 



and 0. 95 (tot 

1. 20 (total 3 

t a 1 9 H, s) . 

8 9 (3 H, d, J 

( 1 H, m) , 5. 0 

J = 7. 9Hz) , 
3 0-7. 40 



(5 



I -d 4 : g 



Pd-C 
g 



Me OH 
m 1 



mm 

h r 



g 



2. 6 8 



0. 2 5 



5 0 



1 8 



MC : M 
2 0:1 



I - e 4 



1. 3 5 



'H-NMR (CDC 1 3 ) : 6 0. 6 8, 
1 6H, d, J = 6. 6-6. 9Hz), 
d, J = 6. 6Hz) , 1. 88-2. 04 
2.83 and 2. 91 (total 
3. 95 and 4. 99 (total 
z) ,6.62 and 6. 67 (tot 
n d 6. 8 8 ( t o t a 1 1 H, d d 
7. 0 2 (total 1H, d, J = l. 



0.85,0.95 and 0. 
1.11 and 1. 24 (to 
( 1 H, m) , 2. 58-2. 70 
3H, s), 3. 56-3. 64 
1H, ddd, J = 6. 6, 6. 
al 1H, d, J = 7._9Hz) 

J = 1 . 7 , 7 . 9 H z ) . 6 . 
7Hz) 



9 9 ( t o t a 
t a 1 3H, 
(2H, m) , 
(1H, m) , 

9, 7. 6H 
• 6. 7 7 a 

9 8 and 
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^D- 5 5 

nmm 1 1 oato 

2- (2-75 / - 3 - (4-7MD7xz;W ^ntf^Z^y) -N- (2 
- (3-ter t-^-4-hh*o^y7xrjW - 



Ig3 






NaBH 3 CN 


AcOH 


MeOH 


mm 




- e 4 : 


P 5 : g 


mg 


m 1 


m 1 


h r 


&*£ 


g 














1 . 2 6 


1. 5 8 


5 2 1 


0. 4 5 
3 


4 0 


1 


EA : 

H 
1 : 4 



H, d, J = 6. 
4 1 and 1 



;DC 1 3 ) : <5 
6-6. 9Hz) 



0. 7 4, 0. 8 5 
, 1 . 16 (3H, d, 
44 (total 18H, s) , 1. 



I - f 4 



1. 5 

2 



and 0. 99 (total 
J = 6. 9Hz). 1. 3 0, 1 
5 0- 1. 7 0 (3H. m) , 2 



3 6-2. 9 0 (7H, m) , 3. 5 2-3. 6 8 (1H, m) , 4. 5 4-4. 6 4 Q H," 



m) , 5. 2 2 - 5. 3 8 (1 H, m) 



d, J = 7. 9Hz) 

urn 7 



6. 80-7. 20 (6H, m) 



51 and 6. 60 (total 1H, 



ft&tt I - f 4 
mg 



3 3 0 



TFA 
m 1 



C H 2 C 1 2 

m 1 



E I —MS (M + ) : 4 7 1 
'H-NMR (CDC 1 3 ) : < 
H, d, J = 6. 6Hz), 1. 
41 (total 9 H, s ) 
H, m) , 2. 
d 5. 10-5. 
1H, d, J = 7. 



h r 



0. 5 



*7A 

mm 



CH 
1 0 : 



: M : N 
1 : 0. 
1 



JRtt 

mg 



2 2 4 



HPLC 
m i n 



2 0.8 



0.80,0.91 and 0. 92 (total 
15 (3H, d, J = 6. 9Hz) , 1. 38 and 
1. 6 4-2. 0 4 (4H, m) , 2. 28-3. 14 
79 and 2. 92 (total 3 H, s), 3. 90-4. 02 
24 (total 1H, m) , 6. 6 2 and 6. 65 (tot 
6. 74-7. 20 (6H, m) 



4-7. 6Hz) 



6 

1 . 

(5 
a n 
a 1 
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^D- 5 6 

mmm 1 2 

2- (2 -757 - 3 - (4-7M07IZJW -N-^^yntf^T^ 
/) — N— (2 - (3-tert -^-4-hHD^y7xZJ|/) - 1 



R 32 


R33 


R' 


Me 


Me 


Me 



IS4 



I 

- f 4 : 
g 



HCHO 
m 1 



NaBH 3 CN 
mg 



AcOH 


MeOH 


mm 








m 1 


m 1 


h 


mm 




mg 


0. 10 


9 


0. 


H : EA 


I -g 


4 0 4 


5 




5 


2 : 1 


4 





5 2 0 



0.3 9 



12 0 



1 H — NMR (CDC 1 3 ) 
a 1 6H, d, J = 6 . 
H, d, J = 6 . 6 - 6 . 
s), 1. 50-1. 60 
m). 2. 60-3. 14 
m), 4. 42-4. 54 
2 (8H, m) 



: <5 0.2 8, 
3-6. 6Hz) 
9Hz) , 1. 
(1H, m) , 1 
(3H, m) . 2 
(1H. m) . 5 



0.7 4,0.81 and 0. 91 (tot 

2 1 ( t o t a 1 3 
(total 1 8 H, 
8 0 -2. 5 2 (4H. 
6 2 - 3. 7 8 (1H, 
m) , 6 . 5 0-7. 1 



,1.17 and 1 
3 7 and 1.39 
. 5 8 (3H, s) , 1 . 
. 7 1 (3H, s) , 3. 
. 3 2-5. 4 4 (1H, 



Ig7 



I — g 4 



mg 



3 8 6 



TFA 
m 1 



C H 2 C 1 2 
m 1 



Tel 

h r 



0. 5 



CH 
1 0 



M 
1 



mg 



2 7 2 



HPLC 
m i n 



2 4. 5 



(M + H + ) 
I 3) : fi 



FAB-MS : 4 8 6 
1 H — NMR (CDC 
a 1 6H. d, J = 6. 6 

H, d, J = 6. 6-6. 9Hz) 

I. 5 0- 1. 9 8 (3H, m) , 
3 0 (total 3H. s) . 2 
6 (total 3H, s) , 4. 
1 H, m) , 6. 5 7 and 6 
2-7.18 ( 6 H, m) 



0. 44, 
6. 9Hz) 
, 1. 3 
2. 0 4 
.3 2- 
18-4 
61 ( 



0. 7 9, 0. 9 3 



9 6 



(t 
1 



t 
3 



and 0. 
,1.13 and 1. 20 (tota 
9 and 1.41 (total 9H, s). 
-2. 18 (1H, m) , 2. 13 and 2. 
3. 10(5 H, m), 2. 80 and 2.8 
.28 and 5. 24-5. 36 (total 
total 1H, d, J = 7. 9Hz) , 6. 7 
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:D- 5 7 
H 7 3 



2- (N-T-t^)l- 2-757-3- (4-7M07x-JW ^□fcMUT'S 



7) -N- (2- (3-tert - ^JU- 4 - t 



- i -j* 



R 3 2 


R 3 3 


R* 


Ac 


Me 


Me 



<t&W I - f 
4 : mg 



Ac 2 0 
m 1 



DMAP 
mg 



m 1 



raw 

h r 



mg 



7 3 5 



15 8 



1 6 



E A : H 
1 : 2 



I -h 4 



4 8 9 



1 H — NMR (CDC 1 3 ) : <5 0.13, 
a 1 6H, d, J = 6. 3-6. 6Hz) 
H, d, J = 6. 3Hz), 1. 30, 1. 
18H, s) , 1. 6 9, 2. 0 8, 2. 1 3 and 

2. 02-2. 84 (5H, m), 2. 91 and 

3. 14-3. 40 (2H. m) , 3. 82-4. 04 
H, m) , 6. 88-7. 30 ( 7 H, m) 



0. 54, 0. 58 and'" 0. 8 6 ( t o t 
,1.13 and 1. 15 (total 3 
33, 1.36 and 1. 42 (total 
2. 31 (total 6 H, s ) , 
2. 96 (total 3H, s), 
(1H, m) , 4. 70-5. 28 (2 



IS 6 



-h 4 



3 I 
mg 



NaOH 
m 1 



MeOH 
m I 



mm 

h r 



*7A 

mm. 



mg 



4 7 0 



1 



I — i 4 



4 4 0 



0. 



1 H — NMR (CDC 1 3 ) : <5 0.11 
a 1 6H, d, J = 5. 9-6. 6Hz) , 
H. d, J = 6. 3-6. 6Hz) , 1. 37, 
tal 18 H, s), 1.66 and 2 
2. 44 (3H, m), 2. 62-2. 72 (2H, m), 2. 
tal 3H, s), 2. 88-3. 40 (2H, m), 3. 
4. 52-5. 32 (2H, m) , 6. 52-7. 34 (7H, 



12.0.51 and 0. 64 (tot 
1.09 and 1. 13 (total 3 
1.3 8,1.40 and 1. 43 (to 
03 (total 3H, s ) , 2. 0 0- 
68 and 2. 92 (to 
7 2-3. 8 8 ( 1 H, m) , 
m) 
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8 
7 3 

y) _ N _ ( 2 - (3- t e r t-^-4-tHn*->7x=;i/) 



117 




I - i 4 


T F A 


C H 2 C 1 2 








HPLC 


mg 


m 1 


m 1 


h r 


mm 


mg 


m i n 


3 5 1 


2 


2 


0. 5 


MC:M:H 


2 3 3 


2 7.7 










2 0:1:1 






'H-NMR (CDC 1 3 ) : 


6 0.2 7, 


0. 6 9, 


0.83 and 


0. 8 7 (tot 


a 1 6H, d, J 


= 6. 3 


-6. 9Hz) 


.1.11 


(3H, d, J = 6 


. 6Hz) , 1. 3 


9 and 1.40 (total 9H, 


s) , 1. 


7 8 and 1 


. 8 3 (total 


3 H. s ) . 1 . 8 0-2. 


04 (1H, m) , 2. 5 0- 2. 7 4 (4H, m) , 


2. 8 2 


and 2.93 


( t o t a 


1 3H. s) 


, 3. 2 8 - 3. 6 4 (2 H, m) , - 


4. 0 0- 


4. 2 4 ( 1 H, m) . 4. 


6 2 and 


4. 7 4 


(total 1 H, s ) , 


4. 6 4- 


5. 10 (1H, m) , 4. 


9 7 and 


5. 13 (total 1H, 


d, J = 


10.6 — 


10. 9Hz), 6. 60- 


7. 18 (7H, m) 
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^D- 5 9 

2- (2-757-3- (4-7Mo7iZJl,) Ztu\L)VT^J) — N — (2 



- (3-ter t-»-4-tFD+y7x-JW - 1 - *5P;UX5PjP) - 
3 -p^;^^-^ K<Z)£-j& 



R 3 2 


R 33 


R' 




H 


H 


Me 


IS 1 






T2 1 : g 


V4 : g 


CMP I 
g 


TEA 
m 1 


THF 
m 1 


h r 


mm 




g 


3.000 


4.350 


4.400 


6.00 


80 


5 


H:EA:MC 
5:1:1 


I-d5 


4.000 










I-d5 : g 


Pd(OH) 2 : 
g 


Me OH 
m 1 


mm 

h r 






g 


4.000 


0.400 


100 


1 


MC:Me:H 
10:1:1 


I-e5 


1.200 and 0.500 
(diastereomers) 


113 








I-e5 : g 


P5 : g 


NaBH 3 CN 

g 


AcOH 
m 1 


Me OH 
m 1 


mm 

h r 


mm 




JK*g 


1.200 


1.100 


0.490 


0.30 


30 


2 


H:EA:MC 
3:2:2 


I-f5 


0.730 


0.480 


0.628 


0.207 


0.3 


10 


2 


H:EA 
1:1 


0.620 
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SD- 6 0 

2- (2-7$y-3- (4-7MD7iZJW ~7 U \Z )17 * / ) — N — (2 
- (3-tert-7*^-4-kFD+y7i-JW - 1 - j* ^xfMP) - 

3 - *9-)l>y?±$ 



X@7 




I-f5 : g 


TFA 
m 1 


CH 2 C 1 

2 

ml 


h r 




g 


HP L Cm i n 


0.500 


2.00 


2 


1 


MC:M:H 
10:1:1 


0.320 


20.7 


0.113 

itu-m- a o 


1.00 

OA™ /TTm 


2 


1 


CH:M:N 
300:10:1 


0.063 


20.4 



E I -MS (M + ) : 457 

1 H — NMR (CDC 1 3 ) :6 0.73(3H, d, J=6.9Hz), 0.84(3H,d, J=6.9Hz), 1 08(3H d 
J-6.3Hz), 1.37(9H,s), 1.81~2.00(lH,m), 2.28-2.80(9H,m), 2.90-3.00(lH,m) 4 21-4 38 
(lH.m), 6.68(1H, d, J=8.2Hz), 6.83-7. 18(6H,m) ' 
*KS0. 0 6 3 g (HPLC^*#»2 0. 4m i n) (D^mz^X 
E I -MS (M + ) : 457 

' H_NMR (CDC 1 3 ) : 5 0.88 and 0.92(6H, d, J=6.9Hz), 1.14(3H, d, J=6 6Hz) 
1.39(9H, s), 2.00-2.10(lH, m), 2.18-2.44(3H, m), 2.84-2.96(4H, m), 3.63-3.75(lH, m) 4 22- 
4.31(1H, m), 6..60(1H, d. J=6.8Hz), 6.86-7.26(6H, m) ' 
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SD-6 1 

nmm 1 5 

2- ( (2-757-3- (4-7MD7xzJW -7°U\±M -^-^^^y 
57) -N- (2 - (3- t e r t - ^-4-kh'D^->7x-JW - l - 



R 3 2 


R 33 


R ' 


Me 

Tff 4 


H 


Me 



I-f5 : g 


HCHO 
m 1 


NaBH 3 CN 
g 


AcOH 
m 1 


MeOH 
m 1 


mm 

h r 


mm 




g 


0.400 


0.32 


0.093 


0.30 


10 


2 


H.EA.MC 
3:1:1 


I-g5 


0.300 


0.500 


0.380 


0.118 


0.10 


9 


2 


1 H:EA:MC~ 
2:1:1 


6.320 










I-g5 : g 


TFA 
m 1 


CH 2 C 1 2 
m 1 


h r 


»m 


g 


HPLC 
m i n 


0.240 


1.00 


1 


1 


MC:M:H 
10:1:1 


0.140 


23.0 


0.320 


2.00 


4 


1 


CH:M:N 
300:10:1 


0.226 


22.5 



Omi n) (Dit^iZ-D^T 

E I -MS (M + + 1) : 472 
'H-NMR (CDC 1 3 ) :6 0.82(3H, d, J=6.6Hz), 0.93(3H,d, J=6.6Hz), 1.29(3H d 
J=6.3Hz), 1.38(9H,s), 2.03-2.80(llH,m), 2.20(3H,s), 3.00-3. 14(lH,m), 4.33~4.40(1H m)' 
5J34(lH,d,J=7.7Hz), 6.68(lH,d,J=7.9Hz), 6.87(lH,d,J=7.9Hz)„ 6.95~7.i 8 (5H m) 
4X»0. 2 2 6 g (HPLC«j#^2 2. 5 m i n ) Wft^tCO^T 
E I -MS (M + ) : 471 

1 H — N M R (CDC 1 3 ) : 6 0.68 and 0.95(6H, d, J=6.6Hz), 1.15(3H,d, J=6 6Hz) 
ioI ( ^o?'J 01 ' 217(lH,m) ' 2 - 21 < 3H - s ). 2.32-2.49(4H,m), 2.64-2.72(3H,m), 3.08-3. 10(1H m)' 
iittI 2 £ HA ' J=2 - 5Hz) ' 5 - 6 0(lH,d,J=6.8Hz), 6.65 and 6.84(2H,d,J=7.9Hz), 6 94- 
7.00(3H,dd,J=6.3, 11.2 Hz), 7.13-7.18(2H.m) 
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^D- 6 2 
MMM 7 6 

2- (N-7t^-2-7$/-3- (4-7Wn7z^) ^Dh^J^ 
/) -N- (2- (3-tert-7"^-4-tHo + y 7 x-J0 



■ 3 2 



Ac 



1*15 



R 



3 3 



H 



R 



Me 



I-ffi : g 



0.630 



A c 2 0 
m 1 



3.00 



IS 6 



DMA P 
m 1 



0.21 



m 1 



4.50 



h r 



16 



mm 



H:EA:MC 
3:2:2 



I-h5 



e 



0.560 



I-h5 : g 



0.540 



NaOH 
m 1 



2.00 



MeOH 
m 1 



4.00 



mm 

h r 



mm 



I-i5 



Eg 



0.430 



I-i5 : g 



0.430 



E I —MS 
1 H — NM R 



TFA 
m 1 



2.00 



CH 2 C 1 
m 1 



2.00 



(M + +l) : 500 
(CDC 1 3 ) 



mm 

h r 



1 



MC : M 
10:1 



H 
1 



g 



0.185 



HPLC 
m i n 



22.5 



t „ TT - 6 °- 7 °(3H, d, J=5.6Hz), 0.84(3H.d J=6 6Hz} l nvw * 
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^D-6 3 

2- ( (2-757-3- (4 -7)1*07 7°u\±M -N-^^JIT 
57) -N- (2- (3-ter t ~7'^)l- 4 - 1 h'D^y7xZ^) - 1 - 



R 3 2 


R 3 3 


R ' 


Me 


Me 


CH,OH 



T2 3 : g 



V4 : 
g 



CMP I 
g 



TEA 
m 1 



THF 
m 1 



TO 

h r 



g 



0.928 



1.470 



1.497 



1.64 



39 



15 



H:EA:M 
2:3:1 



I-d6 



1.170 



I§ 2 



I-d6 : g 



Pd-C 
g 



M e OH 
m 1 



h r 



4X1 

g 



1.170 



0.220 



25 



1 



I-e6 



0.836 



113 



I-e6 : g 


ft&4& 
P 5 : g 


NaBH 3 CN 
g 


AcOH 
m 1 


MeOH 
m 1 


mm 

h r 


mm 




<K&g 


0. 836 


0.997 


0.329 


0.28 


25 


1 


MC:M:H 
15:1:1 


I-f6 


1.200 


IS4 


I-f6 : g 


HCHO 
m 1 


NaBH 3 CN 
g 


AcOH 
m 1 


MeOH 
m 1 


mm 

h r 


mm 




*K*g 


0.530 


0..400 


0.119 


0.10 


9 


2 


H:ACT 
2:1: 


I-g6 


0.341 



I-g6 : g 



TFA 
m 1 



CH 2 C 1 
m 1 



mm 

h r 



g 



HPLC 
m i n 



0.225 



2.5 



CH:M:N 
300:10:1 



0.100 



24.3 



E I -MS (M + ) : 471 
1 H-NMR (CDC I 3 ) : 6 0.12, 0.79,0.84 and 0.98(6H, d, J=6.6-6.8Hz), 1.20(9H, s), 2.02- 
3.00(10H, m), 2.18 and 2.58(3H, s), 2.84 and 2.87(3H, s), 3.61-3.82(3H, m), 4.01-4.11 and 
4.89-4.97(lH, m), 6.52 and 6.63(2H, d, J=8.1Hz), 6.72and 6.89(1H, d, J=7.9Hz), 6.93-7.14(4H, 
m) 
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SD-6 4 

mmm 1 8 

2- (2-757-3 - (4-7J^D7iZj» -N-^^^ntf^J^ 
y) _ N _ (1 _ T ^y^^ ;l/ _ 2 _ (3 _ t e r t-^-4-tHD^> 
-3-^7*^t5h'©M 



R 3 2 


R 33 


R' 


Me 


H 


C H,NH, 


-L*g 1 



T 2 2 

g 



0. 8 9 



*H 
d, 



V4 : g 



0. 9 0 



-NMR 
J = 6. 
(1H, m) 
-4. 
2 0 - 



(CDC 1 
6Hz ) , 
,2.55 
2 0 (2H, m) 
5. 4 0 (1 H, 



CMP I 


TEA 


THF 


mm 


g 


m 1 


m 1 


h r 


0. 9 2 


0. 8 


1 3 


2 0 




9 







mm 



MC : M : N 
10 0:3: 
0. 1 



I - 
d 7 



7. 9Hz) 
Hz) , 7. 

IS2 



. 6 
3 6 



} ) : 6 0. 80 (3H, d, J = 6 . 6 Hz). 0. 91 
1- 37 (9H, s), 1. 42 (9H, s) , 2. 00- 
-2. 90 (2H, m) , 3. 10-3. 30 (2H, m) , 
. 4. 80-4. 90 (1H, m), 5. 11 (2H, brs 
m) . 6. 35-6. 50 (1 H, m) , 6. 57 (1H 
84 (1H, dd, J = l. 3, 7. 9Hz) , 7. 02 (1H 
(5H, brs) 



g 



1. 4 
0 



(3H, 

2. 15 

3. 9 0 
) , 5. 
d, J = 
, 1. 3 



I -d 7 



4 0 



Pd-C 

g 



4 0 



Me OH 
m 1 



4 0 



TO 
h r 



1 6 



MC 
0 0 : 



: M : N 
5 : 0. 



I -e 7 



1 H — NMR (CDC 1 3 ) :6 0. 5 6 (3H, d, J = 6. 9Hz) 
d, J = 6. 9Hz) . 1. 38 (9H. s) , 1. 43 (9H, s) . 
(1H, m), 2. 65-2. 85 (2H, m) . 3. 15-3. 35 
-4. 30 (1H, m) v 4. 9 5-5. 0 5 (1H. m) , 6. 62 
Hz) . 6. 88 (1H, dd, J=2. 0, 7. 9Hz) . 7. 01 
Hz-)-; 7. 4 3 (1H. d, J = 8. 3 Hz) - 



g 



0. 8 9 



(3H, 
(1H, 
(1 H, 



.0.88 
2. 10- 
rn) V 
d, J 
d, J 



(3H, 
2. 3 0 
4. 1 5 
= 7. 9 
= 2. 0 
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HD— 6 5 

nmm 1 8 

7) -N- (l-7$y^^;p-2- (3- t e r 



Ig3 



- e 7 : 
g 



P 5 : g 



NaBH 3 CN 
g 



AcOH 
m 1 



Me OH 
m 1 



mm 

h r 



o 2 



0 7 



0. 2 8 



0. 1 
5 



2 6 



E A : H 
1 : 2 



I - f 7 



1. 4 
1 



0 



'H-NMR (CDC1 3 ) : 5 0. 7 0 (3H, d , J = 6. 6"h7) 
d, J = 6. 6Hz) . 1. 37 (9H. s) . 1. 39 (9H, s) , 1 
s) . 1. 80-2. 00 (1 H, m) , 2. 20-2. 50 (1H m) 2 
0 (6H, m) , 3. 10-3. 40 (2H, m) . 3. 7 0 - 3. 9 0 (1 H m) 
0-4. 30 (1H, m) . 4. 60-4. 80 ( 1 H, m) , 4. 95-5 10 
m) . 6. 60 (1H, d, J = 7. 9Hz) . 6. 8 5 - 7 . 3 0 ( 6 H m) 



8 2 
4 4 
6 0 



(3H, 
(9 H, 
-2. 9 
4. 2 
(1H, 



114 



{fr&ft I 

- f 7 : g 



0. 7 5 



HCHO 
m 1 



0. 4 8 



NaBH 3 CN 
g 



0. 14 



AcOH 
m 1 



0. 1 
3 



MeOH 
m 1 



1 1 



h r 



'H-NMR (CDC I 3 ) : 0. 8 3 (3H, d, J = 6. 6H 
J = 6. 6Hz) . 1. 36 (9H, s) , 1. 41 ( 1 8 H, 
OH, m) » 3. 10-3. 30 (2H, m) , 3. 60-3^ 
4. 60 (1H, m) v 4. 60-4. 80 (1H, m), 4. 
6. 10-6. 20 (1H, m) , 6. 30-6. 40 (1 H, 
= 7. 9Hz) . 6. 8 5- 7. 2 5 (6H, m) 



EA : 

H 
1 : 2 



I -g 7 



z) , 0 . 9 3 (3 
s) , 1. 9 0-3. 

8 0 (1H, m) . 4 

9 0- 5. 0 5 (1 H 
m) , 6. 6 3 (1 H 



e 



0. 7 

6 



H. d, 

10(1 
4 0- 
m) , 
d, J 
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Mi' 



ID- 6 6 

mmm7 8 

2- (2-7 ^ y - 3 - (4-7MD7x-Jl/) -N-^^Jl/^n 5 
7) — N— (1 -75;^fJl/-2 - (3- t e r t 4 - t H D^-> 

5 7x-JW X3\>l/) -3-^3Ml^:f-^ 



IS 7 




T F A 


C H 2 C 1 2 








HPLC 


I -g 7 : g 


m 1 


m 1 


h r 




s 


m i n 


0. 7 0 


1 0 


0 


1 


MC : M : N 


0. 4 6 


17. 7 










10 0:10:1 






E I -MS (M + ) : 4 8 6 










1 H — NMR (CDC 1 3 


) : <5 0. 8 3 (3H, d, J = 6. 6Hz) , 0. 95 (3H, 


d, J=6. 6Hz) , 


1. 3 9 (9H, 


s) . 2. 00-2. 90 (1 0 H, m) , 


2.19 


(3H, s) , 


2. 9 5- 


-3. 10 ( 1 H, m) > 


4. 2 0-4. 3 5 


(1H, m) , 


6. 0 6 


(1H, d, J 


= 8. 3Hz) , 6. 62 (1H, 


d, J = 7. 9Hz) ,6.87 


(1H, d 


d, J = 1. 7 


, 7. 9Hz) „ 6. 9 4-7. 1 


5 (5H, m) 







mmm 101-121 3 \z&?t* nmm 121-131 

A 4 fCfeT, H»y 1 3 2 teX^-A 5 ttot, HJgfll 1 3 3 - 1 3 5 teX 

10 ^— a 6 tfoi, mm 136 «x^-a 7 iif^x, mmm 1 3 7 

A8llfoT> M^J 1 3 8-1 6 5 iiX^-A 9 C^oT, MMM 16 6*5 «k 

1 7 6 «7^-A 1 0 l^oT, H»J 16 7-171 1 1 
T, H«!ll 7 2*«trjCl 7 3teX+-Al 2l;foT, 1 7 4(m~ 
A 1 3KfcT> HJBflll 7 4l:^T, 7 7-17 9 
15 teX*-A 1 5 IZH^T, l 8 0«X*-A 1 6 KfeT, 18 1 
*5<fctf 1 8 2 «7^-A 1- 7«o-T, fU£#j-l 8 3 te5^-A 1 SlCfotl 

^7c> mmm 101-137 ^^^^(omm.^uc - 2 (c^-r. 
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IC- 2 

IMM 10 1 — 13 7 (DPkmtpfflfa 

t-Bu 

OH 




Tl: R33=H, R34=H 
T3: R33=H, R34=Et 
T6: R33=Me, R34=Et 
T9: R33=Et, R34=Et 
T10: R33=H, R34=n-Pr 
Til: R33=H, R34=i-Pr 
T12: R33=Me, R34=c-Pr 
T16: R33=n-Pr, R34=H 



t-Bu 




T13 



t-Bu 




T14 



t-Bu 

XT 

I II > — f ( 
Me O 



732 y 



OH 

VI: R32=Me 
V2: R32=Et 



Me O 



OMe 



V3 




PI: PG=Boc, R31=H 
P2: PG=Boc, R31=Me 
P3:PG=Z, R31=Et 
P4: PG=Z, R31=H 
P5: PG=Z, R31=Me 



COjEt 



T15 
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1 6 



tBu 

' 0H H 2 N-Et 

MeOH 
Reaction 1 





CH 3 CHO, NaBH 3 CN 



MeOH 
Reaction2 




1Vr(3-tBu)-OMe 



T3 



T9 



IS 1 ) T 3 (D&fft 
MTyr tBu) -OMe0^y-« : 7 0Xi^> 

IS 2> T9©<&j£ 

fcSfcT3, acetaldehyde^^-MCWTNaBH 

imE.lt*t.fti, *E-1^t. TReaction Ij 
'Reaction 2j 4^^*1181,^2^ r React 
ion tlmejjaiWWBft, fColumn sol.jd,^ 

^vtrMovh^yj-zzsHmtzm^mmmm) r Prod 

u c t j tt£tftt*r, Amount] tt£tf*©jR*fc % ^ 
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*E- 1 

^jl^RSJte T3: Tyr(3-tBu)-NHEt T9:N-Et-Tyr(3-tBu)-NHEt 



Reactionl 


Tyr(3-tBu>OMe 
(g) 


Ethyl amine 
(ml) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


14.000 


168.00 


56.00 


18 


nHx:EA=l:l 


73 


12.810 


Reaction2 


Compound 
13(g) 


CH 3 GHO 
(ml) 


NaBH,CN 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(z) 


12810 


298 


3.350 


100.00 


0.5 


MCMeOH 
=20:1 


a 130 



223 



WO 00/44770 



PCT/JPOO/00444 



1 7 

^ji^SMfcT 6, T10, Til, T 1 2 , T13 <D<&i£ 



#k&fimT6* T10. Til. T12, T13©^+-A 



tBu 




tBu 



OBn 



N' Y OH CIC0 2 Et, NMM, THF z N -Sr N R 
Reaction! 11 




OBn 



H 2 , Pd Catalyst 

MeOH 
Reaction2 




OH 



hn' y " R34 
R33 o 



R33 o 

I-a(2)~(6) T6, 10, 11, 12, 13 

5. 



i@i) 

Z-N-Me-Tyr (O-Bn, 3-tBu) -OH, iWod*;M 
-H©THF^KNMMOnA^T«#U T)1<*)17 ^ ><DTHF®m$: 

7|s ^7^ (>"J#y» TlSSHbTI-a (2) ~ (6) £f#7c 0 
IS 2) 

1 -a (2) - (6) <D**y^jimm\zxmtrt ; 7z?'y&-fc%&ija^ * 

10, Til, T12, Tl 3£*§fc. ^*^E-2~E-6{C^-To 
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SE- 2 
&m t PlBMtT 6 

N-Me-Tyr (3-tBu) -NHEt 



R33 


R34 


Me 


Et 


Rsactim 1 




Z-N-tfe-iyr(0- 
Eh,3-tBu)-CH 

(g) 


Eti^lararie 
(ml) 


0£D>Et 
(ml) 


NYM 
(ml) 


(ml) 


Rsactim 

tilTB 

(hr) 


Calunn 

SQL, 


Prodbct 


AtLUlL 

(g) 


11.300 


118.80 


3.40 


3.90 


230.00 


6 


nHxrEA 
=2:1 


I-a(2) 


8.400 


Raactim 2 


Cuipjund 
I-a(2) (g) 


B5(CH) 2 

(g) 


MsCH 
(ml) 


Reacticn. tire 
(hr) 


Coliim sea. 


Aroint 

(g) 


6.200 


0.600 


120.00 


3 


NCrMeCH =20:1 


3.600 



tE-3 

&mtpmtt-T i o 

Tyr (3-tBu) -NH-n-Pr 



R33 


R34 


H 


n-Pr 


Rpfrrim 1 


Z-N-MB-Tyr(0- 
Bn,3-tBu)-CH 
(9) 


n- 

EcqEylanine 
(ml) 


(ml) 


(ml) 


THF 
(ml) 


Reactim 
time (hr) 


Coliim sol. 


Predict 


Amount 

(g) 


1.100 


1.40 


0.57 


0,66 


30.00 


2 


=1:3:1 


I-a(3) 


1.150 


Rsactim 2 


Compound. 
I-a(3) (g) 


M(CH) 2 

(g) 


MsCH 
(ml) 


Raactim time 
(hr) 


Column soL. 


Aiuunt 

(g) 


1.150 


0.200 


30.00 


2 


MZ:MaCH =20:1 


0.580 
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M^r^T 1 1 

Tyr (3-tBu) -NH-i-Pr 



R33 


R34 


H 


i-Pr 


Reacticnl 




Eh,3-tBu>OH 
to 


i-Propyi anine 
(ni) 


(tri) 


NMM 
(ni) 


THF 
(ni) 


Reaction time 
(hr) 


Cblurmsol. 


Product 


Amount 

(g> 


1300 


0.72 


054 


0.46 


15.00 


0.6 


nHx:E^21 




1.200 


Reacrion2 






Gbrrpcund 
K4)(g) 


fe) 


JvfeOH 
(rri) 


Reaction time 
(hr) 


Column soL 


Amount 


1.200 


O500 


30.00 


3.5 


EA:MsOH=20:l 


0.660 



^E- 5 

&m*r$&T i 2 

N-Me-Tyr (3-tBu) -NH-c-Pr 



R33 


K34 




o-Rr 


RYTtim 1 


ai,3-tai)<H 
(g) 


c-Enqyl- 
arrire (ml) 


Clfl^Et 
(ml) 


(ml) 


(ml) 


tinB (hr) 


(T)li7tn 

SQL. 


EcodLct 


Arcunt 

(g) 


1.000 


1.20 


0.46 


0.40 


30.00 


2 


=1:3:1 


I-a(5) 


1.050 


Ifeecticn 2 
















Cbnrpcxnd 
I-a(5) (g) 


M(CH) 2 

(g) 


(ml) 


Ftenttrn tine 
(hr) 


Gblurn sol. 


Arount 

(g) 


1.050 


0.200 


30.00 


2 


M:^H =20:1 


0.500 



226 



WO 00/44770 



PCT/JP00/00444 



mE- 6 

#ifi*IBH*T 1 3 

(2S)-3-[3-(tert-butyl)-4-hydroxyphenyl]-2-(methylamino)-l-morpholin-4-ylpropan-l- 1 



R33 


R34 


Me 


morpholine 


Reaction 1 






Z-N-Mfe-Tyr(0- 
Bn,3-tBu)-CH 

(g) 


marpholine 

(g) 


ciapjEt 
(ml) 


(ml) 


THF 
(ml) 


Reaction 
time 
(hr) 


Colixm 
sol. 


Product 


Anount 

(g) 


1.200 


0.660 


0.27 


0.42 


15.00 


20 


nHx:EA 
=1:1 


I-a(6) 


1.200 


Reaction 2 








Ccnpound 
I-a(6) (g) 


M(CH) 2 

(g) 


MeCH 
(ml) 


Reaction time 
(hr) 


Colutn sol. 


Anount 

(g) 


1.200 


0.300 


20.00 


20 


NE:MeCH =20:1 


0.600 
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mm 1 8 



t-Bu 



t-Bu 




OBn 



Boc-Piperazine 



.OBn 



t-Bu 



OBn 



TFA 



Z...A„OH CICOgB, NMM, THF Z.JLV N-Boc MC 2. 

ReacBonl ■■ F T ^ — / Reaction2 N 



Me O 




Me O 



Z-N-Me-TWO-Rn, 
3-tBuVOH 



I-a(7) 



I-b(7) 



CIS0 2 Me 



t-Bu 



OBn 



TEA.MC Z. N X.N N-SOzMe 
Reaction3 Me 0 



H 2 , Pd Catalyst 

MeOH * 
Reaction4 



t-Bu 




N N— S0 2 Me 



I-c(7) 



T14 



#%#J 1 7 c^X^ 1 O^ffiKcfcoTfc^ I - a ( 7 ) £f#7c 0 
Ig2) 

(7) 
X@3) 

it-Sty I -b (7), C 1 S0 2 MeCD> ! ^nDp<^>^tc^^|JT 
TTEA^fln^L ^Tft^Lfeo ^X^;H?ttthJ 
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XI- c (7) £f#fe 0 
Ii4) 

7 OIS 2 ©^{li oTft^T 1 4 ^ fife, ^m^E-7{-^ 

"To 

£E- 7 
&ii*M#T 1 4 

(2S)-3-[3-(tert-butyl)-4-hydroxyphenyl]-2-(methy]amino)-l-[4-(methylsulfonyl) 
piperazineyl]propane- 1-one 









Z-N-Me-Tyr(0- 
Bn,3-tBu)-OH 

(g) 


Boc- 
piperazine 
(9) 


ClCOjEt 
(ml) 


NMM 

(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 

(g) 


1.500 


0.700 


0.36 


0.42 


15.00 


20 


nHX:EA=l:l 


I-a(7) 


1.900 


Reaction 2 












Compound 
I-a(7) (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time 
(hr) 


Column sol. 


Product 


Amount 
(9) 


1.900 


5.00 


20.00 


4 


MC:MeOH=20:l 


I-b(7) 


1.400 


Reaction 3 










Compound 
I-b(7) (g) 


ClSOzMe 
(ml) 


TEA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column 
sol. 


Product 


Amount 

(g) 


1.400 


0.46 


0.82 


20.00 


2 


MC : MeOH 

=20:1 


I-c(7) 


1.500 


Reaction 4 










Compound 
I-c(7) (g) 


Pd(OH) 2 
(9) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(g) 


1.500 


0.300 


20.00 


20 


MC:MeOH =20:1 


0.900 
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#%#|J 1 9 
^m^fflfoT 1 5 (D^$L 



t-Bu 



,OBn 



l-Bu 

jl^j BrCH 2 C0 2 Et 
Me O 



H 2t Pd Catalyst 



t-Bu 



Reaction 1 



Me O 



co 2 Et Reaction2 



MeOH hn"S< N n Z 4 



Me O 



CO z Et 



I-b(7) 



I-a(8) 



T15 



10 Ig 1 ) 

15 TtlbTI-a (8) £f§fc. 

Ig2) 

tMt#y i 7 org 2 (Djjm-eit&yiT i 5 isi^se - 8 ic^-r. 
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m.E- 8 
p<m*mw-T i 5 

Ethyl 2-(4-{(2S)-3-[3-(tert-butyl)-4-hydroxyphenyl]-2-(methylamino)propanoyl} 
piperazinyl)acetate 



Reactionl 


Corrpound 
I-bC7)(g) 


Ethyl bromo 
acetate(ml) 


TEA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g> 


0.970 


0.30 


0.40 


1700 


4 


nHx:EA=3:l 


I-a<8) 


1.000 


Reaction2 


Compound 
l-a(8) (g) 


PdCOHfe 
to 


MsOH 
(ml) 


Reaction time 
(hr) 


Amount 


1.000 


0.300 


16.00 


1 


0.643 



10 



2 0 

^il^PeWT 1 6 



O 



Tl 



CH 3 CH 2 CHO 



NaBH 3 CN, MeOH 
Reaction 



tBu 




T16 



15 ^il'tr^T l 6©^S^Tl:PJt§ 0 

Na BH 3 CN£}jnx., 2fl#IW»#Lfc. £/S«fcfia?PNH 4 C 1 
zKiMSrin*., Wx^;UTattJL, ffifp^tSTKTifei^L, &zfce£ffiT$ r *S'# 

20 U TlfiibTT 1 6 £?#fc e Sgj&£^E - 9 {C^To 
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SEE- 9 

&m*mfcT i 6 

N-Pr-Tyr(3-tBu)-NH, 



Reaction 
Compound Tl 

(g) 1 


CH 3 CH 2 CHO 
(ml) 


NaBH 3 CN 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


4.000 


1.34 


1.170 


70.00 


2 


nHx:EA=l:2 


1.580 



10 



**-a 3 : mmm 101-121 a 



,OH 



R32 O 



tBu 



,0H 



^ R33 o Reactiom 

Vl,2 73,6,9,10-15 



fBu tBu 

V C M P,,E» 3 N M . - H 2 ,P dC ata.ys, ft, 0 I^V 
, a rti«m >=k R,, o _ M eOH £ 5< T R34 



R33 O 

I-al01~121 



Reaction2 



R33 O 
I-bl01~121 



15 



tBu 



.OH 



P1~5 

CMPI, Et 3 N R 32 o a)TFA MC or LJ 



tBu 



.OH 



ReacBona " ^ T J ^'^3, b,H 2 , Pd Catalyst^ hn V^n\ H 

R 31 O ^\ R33 O 

I-cl01~121 

±CR«^*-AK:w*R ai . r, 2 . R 33 ^y:R 34 ^ ^ D _ 10l 
D-124i:SifeI^S^ t5 - - 



20 111) 
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*7A^D7h^7^ ('>'J*y;W TtiLTI -a 1 0 1-1 2 1£?#£ 0 

it&mi-a 10 1-12 lC^^y-MiCPd/c^M, TKS^fflM 
^^ D7 ^77^ (^U*^*;W «LTMl-bl0 1~12 1^| 

XS3) 

fk^I - b 10 1-12 1, {fc^fcP 1-5M'CMP I OTHF^K 

«&?D&£zkTife#U m*ffiMr?#*isO ffiMLfc. Zi7&£MJEzg 

ffiLfcSS^7A^07h^77^ (^U*y;U) TffifSSLTft:-&&I -c 1 
0 1-12 1 

Ii4-a) 

- c l o l-i 2 i©y^nn^^>^t:^-fi:TFA^Ml 

nm4-b) 

it&mi-c 101-12 i<D*i?s-)i,mmzPdi/c2zitizpd (oh) 

2 &DUx.. *5RMflTT£ffiT«#Ljfc. P d/C£fc«P d (OH) 2 £at 

^3tcfieoT^jsJc$nfcrt^©#ni60a^, ^d-ioi-d-12 
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1 lZ^Lfz 0 

1 
1 



Phe(4-F)-N-Me-Val -Tyr(3-tBu)-NHEt <D&1& 



F 

Reaction 1 

Compound 
13(g) 


□1 
H 

Compound 

vi(g) 


CMPI 
(g) 


R32 
Me 

TEA 
(ml) 


R 

THF 
(ml) 


33 
H 

Reaction time 
(hr) 


Column sol. 


R34 
Et 

Product 


Amount 
(g) 


3.000 
Reaction2 


3.000 


4.350 


330 


60.00 


20 


nHx:EA=l:l 


I-alOl 


5.220 


Compound 
l-al01(g) 


Pd(OH) 2 
to 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(R) 


4.500 
Reaction3 


0.450 


45.00 


20 


MC:McOH 
=20:1 


I-bl01 


2.200 


Compound 
I-bl01(g) 


Compound P4 
(S) 


CMPI 
(8) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.600 
Rcaction4*b 


0.500 


0.600 


050 


15.00 


20 


nHx:EA =1:1 


I-clOl 


0.830 


Compound 
I-clOl(g) 


Pd(OH) 2 
( R ) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.830 


0.100 


10.00 


20 


MQMeOH =10:1 


0.170 


18.42 


ESI-MS(M*+1): 557 






1H-NMR(CUL.1 3 ): 6 U.59-1.05(9H,m), 1.37(9H t s), 2.25-2.39(lH, m), 2.58-3 .24(9H, m),3.58-3.97(2H,m), 4.44-4.62(1 H m) 5 59- 
5.77(lH,m), 6.60-7. 72(8H,m), 9.03 and 9.06(1 H, d, J=7.9Hz) ' 



ED - 1 0 

mm i o 



234 



WO 00/44770 



PCT/JP00/00444 



m.D- 10 2 

mmm 1 o 2 

N-Me-Phe(4-F)-N-Me-Val -Tyr(3-tBu)-NHEt 



R31 


R32 


R33 


R34 


Me 


Me 


H 


Et 


Reactionl 


Compound 


Compound 
Vl(g) 


CMPI 

(g) 


TEA 

(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(?) 


3.000 


3.000 


4.350 


3.30 


60.00 


20 


nHx:EA=l:l 


Ial02 


5.220 


Rcaction2 


Compound 
I-al02(g) 


Pd(OH)2 


Me OH 
(ml) 


Reaction time 


Column sol. 


Product 


Amount 


4.500 


0.450 


45.00 


20 


MCMeOH =20:1 


I-bl02 


2.200 


Reaction3 


Compound 
I-bl02(g) 


Compound 
P2(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(8) 


1.000 


1.000 


1.310 


0.72 


20.00 


20 


nHx:EA=l:l 


I-C102 


1.560 


Reaction4-a 


Compound 
I-cl02(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(g) 


HPLC 
min 


1.500 


1.70 


10.00 


4 


MCMeOH =10:1 


0.28 


18.73 


ESI-MS(M*+1): 557 


1 H-NMR(CDC1 3 ): (two rotamers) 6 0.57, 0.79, 0.92 and 1.00(9H, d and m, J=6.3-6.8Hz), 1.34and 1.38(9H, s), 225, 2.40 and 2.58, 
2.65(6H, s), 2.Q5-2.40(1H, m), 2.67-3.25(6H, m), 3.55 nad 3.68(IH ( m), 3.84, 4.40 and 4.55(2H, d and m, J=10.9Hz), 5.56 and 
5.72(lH,m), 6.65-7.17(8H,m), 9.15 and 9.18 (1H, d, J=&2Hz) 
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^D- 10 3 

nmm 1 o 3 

N-Et-Phe(4-F)-N-Me-Val-1Vr(3-tBu)-NHEt 



R31 


R32 


R33 


R34 


B 


Me 


H 


Et 


Reactionl 


Compound 
13(g) 


Compound 
Vl(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


3.000 


3.000 


4.350 


3.30 


60.00 


20 


nHx:EA=l:l 


I-al03 


5.220 


Reaction2 


Compound 
I-al03(g) 


Pd(OH) 2 

■ W 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


4.500 


0.450 


45.00 


20 


MCMeOH =20:1 


I-bl03 


2200 


Reaction3 


Compound 
I-bl03(g) 


Compound 
P3(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

(g) 


0.800 


0.670 


1.050 


0.57 


20.00 


20 


nHx:EA=l:l 


l-cl03 


0.800 


Reaction4-b 




Compound 
I<103(g) 


Pd(OH>2 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.800 


0.100 


10.00 


20 


MCMeOH =10:1 


0.220 


19.27 


ESI-MSCMVl): 571 


lH-NMR(CDa 3 ): (two retainers) 6 0.42- 1.20( 12am), 135 and 1.39(9H, s), 2.05-226(1^ m), 231-2.54(ia m),240 and 
2.50(3H,s), 262-3.26(6tim), 3.62-3.80(1 H,m)A.M4.58(\H f m), 5.79-5.87(lH, m), 6.60-7.04(7H, m) 
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WO 00/44770 



PCT/JPOO/00444 



*D- 10 4 
Hl^J 10 4 

Phe(4-F)-N-Me-Val-N-Me-Tyr(3-tBu)-NHEt 



R3 
H 

Reaction 1 

Compound 
T6 (g) 


1 

Compound 
vi (g) 


j — 

CMPI 
(g) 


R32 
Me 

TEA 
(ml) 


1 R 
1 k 

THF 
(ml) 


33 
fe 

Reaaion time 
(hr) 


Column sol. 


R34 
Et 

Product 


Amount 
(g) 


2.500 


3.570 


3.440 


2.50 


90.00 


8 


nHx:EA=l:2 


I-al04 


4.200 


Reaction2 










Compound 
I-al04 (g) 


Pd/C 
Cg) 


McOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


4.200 


0.400 


75.00 


5 


MC:MeOH=20:l 


I-bl04 


3.900 


React ion 3 








Compound 
I-bl04fe) 


Compound 
P4 (g) 


CMPI 
(g> 


TEA 
(ml) 


THF 
(ml) 


Reaaion time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.300 
Reaction4-b 


J. 600 


1.300 


0.90 


30.00 


18 


nHx:EA=l:2 


I-clCW 


0.920 


Compound 
I-cl04(g) 


Pd/C 
(g) 


McOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HP1 

mil 


jC 


0.920 


0.100 


10.00 


3 


MC:MeOH =20:1 


0.210 


1957 


ESI-MS(Nr+l):557 




3H-NMR(CDa 3 ): (two rotamers) 6 0.56, 0.77, 0.79 and 0.92(6H, d, J=6.4-6.7Hz), 1.O1-I.120H, m), 1.38 and 1.33(9H, s) 239- 
2.68(2H, m), 2.52 and 2.83(3H. s), 2.68-3,42(4H, m), 3.00 and 3.02(3ri s).3.65-3.S7(l H, m), 4.90-5.1 1 and 535-5 47(2R in) 5 95- 
6.08(lH,m), 6.36 and 6.62(1 H, d, J=7.8-7.9Hz), 6.68-7. 16(6H, m) 
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WO 00/44770 



PCT/JPO0/00444 



1 0 5 



mmm 105 

N-Me-Phe(4-F)-N-Me-Val-N-Me-IVr(3-tBu)-NHEt 



R31 


R32 


R33 


R34 


Me 


Me 


Me 


B 


Reactionl 


Compound 

TT6(g) 


Compound 
VI (g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

Cg) 


2.500 


3.570 


3.440 


2.50 


90.00 


8 


nHx:EA=l:2 


l-al05 


4.200 


Reaction2 


Compound 
I-al05(g) 


PaVC 
(g) 


MeOH 
(ml) 


Reaction time 
(hi) 


Column sol. 


Product 


Amount 

(g) 


4.200 


0.400 


75.00 


5 


MCMeOH =20:1 


I-bl05 


3.900 


Reaction3 




Compound 
I-blQ5(g) 


Compound 
P2(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(8) 


1.300 


1.480 


1300 


0.90 


30.00 


18 


nHx:EA=l:2 


1-C105 


1.020 


Reaction4-a 


Compound 
I-cl05(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(g) 


HPLC 
min 


1.020 


2.30 


23.00 


6 


MCMeOH =20:1 


0.200 


20.213 


ESI-MSO^f+l): 571 


1 H-NMR(CDQ3): (two rotamers) 5 0.63, 0.80, 0.81 and 0.92(6R d, J=6.4-6.9Hz), 1.06(3H, t, J=7.3Hz), 1.34 and 1.39(9H, s), Z13- 
233(1H, m), 122 and 2.25(3H, s), Z53 and 2.82(3H s), 234(1H, s), 2.60-2.70(211 m), 2.74-2.90(111, m), Z95 and 3.06(3H, s),3.45 and 
3.59(1H, t, J=5-6.8Hz),5.07 and 5.15(1H, d, J=l0.6-10.9Hz), 5.05 and 5.38(lli dd, J=8.1-9.3, 6.i-6.8Hz), 6.0(1H, t, J=5.0Hz),6.40 and 
6.61(1H, d, J=8.0Hz), 6.75(3H, m), 7.02-7.18(3H, m) 



238 



WO 00/44770 



PCT/JPOO/00444 



:D - 1 0 6 

mm 106 



N-Et-Phe(4-F)-N-Me-Val-N-Me-T>r(3-tBu)-NHEt 



F 


31 


1 R32 


I R33 


R34 


El 


1 Me 


1 Me 


Et 


Reacuonl 






Compound 
T6(g) 


Compound 
VI (g) 


CMPI 
(g) 


(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
<g) 


2.500 


3.570 


3.440 


2.50 


90.00 


8 


nHx:EA=l:2 


I-al06 


4.200 


Reaction2 










Compound 
I-al06(g) 


PdVC 
(g) 


MeOH 
Cmi) 


Reaction 
time (hr) 


Column so!. 


Product 


Amount 
(fi) 


4.200 


0.400 


75.00 


5 


MC:MeOH= 20:1 


I-bl06 


3.900 


React ion3 








Compound 
I-bl06(g) 


Compound 
P3(g) 


CMPI 

00 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.300 


1.740 


1.300 


0.90 


30.00 


15 


nHx:EA =1:2 


I-cl06 


1.050 


Reaction4-b 










Compound 
I-cl06(g) 


Pd/C 
tg) 


MeOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HP 
in 


LC 
n 


1.050 


0.100 


14.00 


3 


MCMeOH= 20:1 


0.200 


20.950 


ESI-MS(M*+1): 585 




1H-NMR(CUU 3 ): (two rotamers) 6 0.65, 0.79, 0.8 and 0.91(6H, d, J=6.0Hz), 0.97-1.08(6H, m),1.34 and 1.39(9ri s), Z21- 
2.38(2H, m), 2.46-2J>9(2ri m), 2.6l-2.9(2H, m),2.5 and 2.75(3H, s),296 and 3.06(3H, s), 3,17-3.46(2H, m) 3.55 and 3 68(1*1 L 
J=7.0Hz), 5.0l-5.36(2H, m), 5.97-6\0(lH, m), 6.41 and 6.59<lH t d, J=8.0Hz), 6.79-6.98(3H, m), 7.04-7.17(3H, m) 
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WO 00/44770 



PCT/JP00/00444 



^D- 1 0 7 
MM®} 10 7 

Phe(4-F)-N-Me-Val-N-Et-Tyr(3-tBu)-NHEt 



Reaction 1 

Compound 
T9(g) 


31 
H 

Compound 

vi(g) 


J 1 

CM PI 
(g) 


132 
Me 

TEA 
(ml) 


\ 8 

THF 
(ml) 


33 
Et 

Reaction time 
(hr) 


Column sol. 


R34 
Et 

Product 


Amount 
(g) 


6.000 


16.300 


26.200 


14.30 


30.00 


15 


nHx:EA=2:l 


I-al07 


3.030 


Reaction2 








Compound 
I-a 107(g) 


Pd(OH) 2 
(g) 


McOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


8.000 
Rcaction3 


1.200 


50.00 


15 


MC:MeOH = 


I-bl07 


5.000 


Compound 
I-bl07(g) 


Compound 
P4(g) 


CMP1 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.800 
Reaction4-b 


0.815 


0.606 


0.40 


30.00 


18 


nHx:EA=l:2 


I-C107 


1.040 


Compound 
I-cl07(g) 


Pd/C 
(fi) 


McOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HP 

m 


LC 
n 


1.047 


0.156 


20.00 


3.5 


MC:McOH =20:1 


0.252 


21.09 


ESI-MS(M*+1):571 






lH-NMR(CDCl 3 ):(tworotamers)6 0.74, 0.80 and 0.92(6H, d, J=7.0-7.9Hz), 0.97-1. 20(6H, m), 1.32 and 1 36(9H s) 2 20- 

3 Al?^ h 2 74 3 *° 5(3H ' S) ' 3A5 - 3 ^(^ m >> 3.35-3.95(3H, m), 4.92-5. 10(2H. m), 6.44 and 6.73(1H, d, J=8 8Hz) 
6.50(3/5H, m), 6.75 (3/5 H, dd, J=7.9, 1.7Hz), 6.90-7.29(29/5H, m) ' J ' 
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WO 00/44770 



PCT/JP00/00444 



&D- 1 0 8 

n»y i o 8 

N-Me-Phe(4-F)-N-Me-Val-N-Et-1Vr(3-tBu)-NHEt 



R31 


R32 


R33 


R34 


Me 


Mc 


Et 


Et 


Reaction! 








Compound 
T9(g) 


Compound 
vi(g) 


CM PI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


6.000 


16.300 


26.200 


14.30 


30.00 


15 


nHx:EA=2:l 


l-al08 


3.030 


Reaction2 










Compound 
l-al08(g) 


Pd(OH) 2 
W 


McOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


8.000 


1.200 


50.00 


15.00 


MC:MeOH = 10:1 


I-bl08 


5.000 


Reactions 






Compound 
I-b 108(g) 


Compound 
P2(g) 


CMPI 
(g) 


TEA 
(mi) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

(?) 


1.022 


1.130 


0.966 


0.70 


20.00 


19 


nHx:EA=l:2 


I-CI08 


1.590 


Rcaction4-a 










Compound 
I-cl08(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
lime (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


1.590 


1.80 


10.00 


3 


MCrMeOH =20:1 


0.251 


21.54 


ESI-MS(M + +1):585 






lH-NMR(CDCl 3 ):(two rotamers) 6 0.78-0.90 and 0.95(6H ( m and d, J=7.9Hz), 0.97- 1 .1 0(3H, m), 1.10 and 1 22(3H m) 1 31 
and 1.39<9H, s), 2.2I-2.250H, s), 2.19-2.40(1 H, m),2.55-3.35(7H. m), 2.69 and 2.72(3H, s), 3.42-3.75(3H, m) 4 95-5 10(1 H 
m).5.12(lH, d, J=10.6Hz),6.44 and 6.58(1H, d. J=8.8Hz), 6.50(3/5H,m), 6.79(3/5H, dd, J=8.1. 2.5Hz), 6 88-7 00fl2/5H m) * 
7.05-7.20(1 2/5H, m) 7.27(1H, brs) * ^* iDn ' m} * 
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PCT/JP00/00444 



^D- 1 0 9 

nmm i o 9 

N-Et-Phe(4-F)-N-Me-Val-N-Et-1Vr(3-tBu)-NHEt 

R32 



R33 



R34 



Reaction! 
Compound 
T9(g) 

6.000 


Compound 

vi(g) 

16.300 


CMPI 

(g) 
26.200 


TEA 

(ml) 

14.30 


THF 
(ml) 

30.00 


Reaction time 
(hr) 

15 


Column sol, 
nHx:EA=2:l 


Et 

Product 
I-al09 


Amount 

(g) 
3.030 


Reaction2 
Compound 
I-al09(g) 


Pd(OH) 2 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amc 


unt 


8.000 
Reaction3 


1.200 


50.00 


15 


MC:MeOH = 10:1 


I-bl09 


5.000 


Compound 
I-bl09(g) 


Compound 
P3(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.800 
Reaction4-b 


0.819 


0.606 


0.40 


16.00 


18 


nHx:EA=l:2 


I-C109 


1.000 


Compound 
I-cl09(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(g) 


HPL 

min 


c 


1.000 


0.150 


20.00 


15 


MCMeOH =20:1 


0.127 


21.920 


ESI-MS(M + +I):599 






in-/NMK(CDCy:(two rotamers) 6 0.78-0.88 and 0.92(6H, m and d, J=7.4Hz), 0.98-1 18(6H m) 1 20(3H o J-fi au* 1 ^ a 
J3BJW s), 2.20-2.43(2H, m),2.43-3.35(8H, m),2.68 and 2.80(3H, s), 3.42-3 8(3H, nO ^ UK 5 2^ 

m)^ 
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WO 00/44770 



PCT/JP00/00444 



m.D-i i o 
mmm i i o 

Phe(4-F)-N-Et-Val -Tyr(3-tBu)-NHEt 



R31 


R32 


R33 


R34 


H 


Et 


H 


Et 


Reactionl 






Compound 
T3 (g) 


Compound 
V2 (g) 


CMPI 
(g) 


lfcA 
(ml) 


THF 

(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(g> 


6.000 


6.240 


8.700 


6.60 


120.00 


20 


nHx:EA=l:l 


1-allO 


9.540 


Reaction2 








Compound 
I-al 10(g) 


Pd(OH)2 

w 


MeOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


6.000 


0.600 


60.00 


20 


MCMeOH =20:1 


l-bll0 


3.570 


Reaction3 






Compound 
I-bl 10(g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.200 


1.500 


2.000 


1.00 


20.00 


20 


nHx:EA=l:l 


I-cllO 


0.400 


Reaction4-a 










Compound 
I-cl 10(g) 


TFA 

(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.400 


0.60 


3.00 


4 


MCMeOH =20:1 


0.200 


20.25 


ESI-MS^+l): 557 




1H-NMR(CDC1 3 ): 6 0.62-1.16(12^), 1.38(9H, s), 225-2.45(lH, m), 2.62-3.86(9H, m),3.92 and 3.95(1H, d, J=10.0Hz), 4.44- 
5 J6(1H, m), 5.67-5.90(lH, m), 6.60-7.20(7H, m),9.05 and 9.08(1H, d, J=7.8Hz) 
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WO 00/44770 



PCT/JPOO/00444 



:D- 1 1 1 
MM 111 



N-Me-Phe(4-F)-N-Et-Val -Tyr(3-tBu)-NHEt 



I 
] 

React i on 1 
Compound 
13 (g) 


Gl 
Vfe 

Compound 
V2 (g) 


CMPI 

(g) 


R32 
El 

TEA 
(ml) 


THF 
(ml) 


R33 
H 

Reaction time 
(hr) 


i 

Column sol. 


R34 
Et 

Product 


Amount 


6.000 
Reaction2 


6.240 


8.700 


6.60 


120.00 


20 


nHx:EA=l:l 


I-alll 


9.540 


Compound 
I-alll (g) 




MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 


6.000 
Reaction3 


0.600 


60.00 


20 


MOMeOH=20:l 


I-blll 


3.570 


Compound 
I-bl 11(g) 


Compound 
P2(g) 


CMPI 

(e) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 


1.000 
Reactioo4-a 


1.600 


2000 


1.00 


20.00 


20 


nHx:EA=l:l 


I-clll 


<&) 

0.400 


Compound 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.400 
ESI-MSflvf+1 


0.60 
i: 571 


3.00 


4 


MCMeOH=20;l 


0.300 


20.77 


lH-NMR(a)a 3 ): (tw rotamas) 6 0.67 and O.SO-U6(12H, d and m, J=6.8Hz), 1.37(9H. s), 2.30GH, s) Z35-239flR m ) 
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WO 00/44770 



PCT/JPOO/00444 



^D- 112 

&mm 112 

N-Et -Phe(4-F)-N-Et-Val -Tyr(3-tBu)-NHEt 



h 


31 


1 R32 


I R33 




R34 




Et 




Et 




H 


1 


Et 




Reaction 1 






Compound 
T3 (g) 


Compound 
V2 (g) 


CMPI 
(g) 


1KA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


6.000 
Reaction2 


6.240 


8.700 


6.60 


120.00 


20 


nHx:EA=l:l 


I-aI12 


9.540 


Compound 
I-al 12(g) 


Pd(OH)2 
(fi) 


MeOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


6.200 
Reaction3 


0.600 


60.00 


20 


MCrMeOH =20:1 


1-0112 


3.570 


Compound 
I-bl 12(g) 


Compound 
P3 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(mi) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.000 


1.585 


2.000 


1.00 


20.00 


20 


nHx:EA=l:l 


I-C112 


0.550 


Reaction4-b 










Compound 
I-cll2fc) 


Pd(OH)2 
ft) 


MeOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPJ 
mi 


LC 
n 


0.400 


0.050 


4.00 


20 


MCrMeOH =30:1 


0.098 


21.090 


ESI-MSCNT+1): 585 




1H-NMR(CUL,1 3 ): (two rotamers) 6 0.48 and 0.71-13l(15H, d and m, J=7.4Hz), 1.37(9H, s), 2.20-2.6l(2H, m) 2 71-3 34(10H 
m), 3.60-3.82(2H f m), 4.4CMJ6(1H, rn), 5.80-5.98(lH, m), 6.67-7.0l(3H, m), 7.02-7.l6(3H, m), 7.48 and 7JW1H d J=6 8Hz) 
8.73 and 8.76(1 H,d,J=7.9Hz) * 
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WO 00/44770 



PCT/JPOO/00444 



D- 113 



mmm 1 1 3 

Phe(4-F)-N-Et-Val-N-Me-Tyr(3-tBu)-NHEt 



R 

Reaction 1 
T6(g) 


31 

V2(g) 


| F 

CMPI 

(g) 


t32 
Et 

TEA 
(ml) 


i * 

1 n> 

THF 
(ml) 


33 
te 

Reaction 
time (hr) 


Column sol. 


R34 
Et 

Product 


Amount 
(g) 


4.170 
Reaction2 


8.720 


5.880 


4.20 


150.00 


20 


nHx:EA 
= 1:2 


I-all3 


5.500 


Compound 
I-al 13(g) 


Pd/C 
(8) 


MeOH 
(ml) 


Reaction 
time (hr) 


Column sol 


Product 


Amount 


5.500 
Reaction3 


0.500 


100.00 


2 


MCMeOH =20:1 


I-D113 


3.200 


Compound 
Nbll3 (g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


1.000 


0.850 


0.760 


0.60 


20.00 


18 


nHx:EA 
= 1:2 


I-cll3 


0.320 


React ion4-a 










Compound 
I-cll3(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
fe) 


HPLC 
min 


0.320 


0.70 


7.40 


6 


MCrMeOH =20:1 


0.020 


20.260 


ESI-MS(M + +1): 571 




1H-NMR(CDC1 3 ): (two rotamers) 6 0.36-0.96(8H,m), 0.98-1. 10(4H,m), 1.35 and J.39(9H,s), 2.28-2.41(lH m) 2 84 and 
3.04(3H.s), 2.55-3.39(8H,m), 3.68-3. 78(lH,m), 4.90-5.32(2H,m) 6.45 and 6.65(1H, d. J=6.0Hz),6.77-7.23(6H,m) 
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WO 00/44770 Wm 

PCT/JP00/00444 



ID- 1 1 4 

rnmm 1 1 4 

N-Me-Phe(4-F)-N-Et-Val-N-Me-'iyr(3-tBu)-NHEt 



Reaction 1 
CompoundT6 
(g) 


31 
Ac 

Compound 
V2( fi ) 


1 — ! 

CMPI 
(g) 


E132 
Et 

TEA 
(ml) 


1 R 

THF 
(ml) 


33 
le 

Reaction time 
(hr) 


Column sol 


R34 
Et 

Product 


Amount 
(g) 


4.170 


8.720 


5.880 


4.20 


150.00 


20 


nHx:EA 
= 1:2 


l-all4 


5.500 


React ion2 












Compound 
I-al 14( E ) 


Pd/C 
(g) 


McOH 
(ml) 


Reaction 
lime (hr) 


Column sol. 


Product 


Amount 
(fi) 


5.500 


0.500 


100.00 


2 


MC:MeOH 


=20:1 


I-D114 


3.200 


Rcaction3 








Compound 

I-D114 (R) 


Compound 
P2 (g) 


CMPI 
(8) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.000 


0.850 


0.760 


0.60 


20.00 


20 


nHx:EA 
= 1:2 


I-C114 


0.300 


Reaction4-a 










Compound 
I-cl 14(g) 


TKA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(£) 


HPLC 
min 


0.300 


0.70 


6.80 


6 


MCrMeOH 


=20:1 


0.030 


20.880 


ESI-MS(MM): 585 




1H-NMR(CDC1 3 ): (two retainers) 6 0.51, 0.81, 0.87 and 0,91(6H, d, J=6.3-6.9Hz), 0.94, 1 .04 and 1.17(6H t J=3 6Hz) 
1.34 and 1.39(9H,s), 2.18-2.62(1H. m), 2.38(3H. s), 2.57-2.88 (3H,m), 2.9l-3.38(5H.m) ( 2.94 and 3.06(3H,s)l 3.49 and ' 
3.57(1 H, t, S=6A-72Hz), 5.49-5.32 (2H,m), 6.02-6.1 and 6.53-6.59(1 H, m), 6.45 and 6.64(1 H, d, J=8.0Hz),6.76-7 03(3H 
m),7.08 -7.19(3H, m) ' 
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WO 00/44770 



PCT/JP00/00444 



^D- 1 1 5 

mmm i i 5 

N-Et-Phe(4-F)-N-Et-Val-Me-TVr(3-tBu)-NHEt 



R31 


R32 


R33 


R34 


Et 


Et 


Me 


Et 


Reaction 1 




Compound 
T6(g) 


Compound 
V2(g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(g) 


4.170 


8.720 


5.880 


4.20 


150.00 


20 


nHx:EA 
= 1:2 


I-all5 


5.500 


Reaction2 




Compound 
I-all5 (g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


5.500 


0.500 


100.00 


2 


MCMeOH =20:1 


1-D115 


3.200 


Reaction3 


Compound 
I-bl 15(g) 


Compound 


CMPI 

W 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 


1.000 


0.850 


0.760 


0.60 


20.00 


18 


nHx:EA 
= 1:2 


I-cllS 


0.300 


Reaction4-b 




Compound 
(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.300 


0.030 


4.00 


3 


MCMeOH =20:1 


0.040 


21.59 


ESI-MS(M + +1): 599 


lH-NMR(CDCI 3 ):(two rotamers) 6 0.38-1.1 7(l5H,m), 1.34, 1.36 and 1.38(9H,s.), 3.38-2.12 (lH,m), 3.55(1H, t, J=6.3Hz), 
3.47-3.72(lH, m), 4.88-5.37(2H, m), 5.79-6.09 and 6.63-6.7(lH, m), 6.42 and 6.62(IH, dd, J=8.3,7.4Hz), 7.05-7.22(6H,m) 
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WO 00/44770 



PCT/JPOO/00444 



:D — 116 

■mm 116 



Phe(4-F)-N-Et-Val-N-Et-Tyr(3-tBu)-NHEt 



R 


31 




R32 


1 R33 


R34 


H 




Et 


1 Et 


Et 


Reaction 1 






Compound 
T9(g) 


Compound 
V2(g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
Cm!) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

Cg) 


5.020 


9.110 


17350 


9.50 


100.00 


16 


nHx:EA=3:l 


J-all6 


3.030 


Reaction2 










Compound 
I-all6(g) 


(R) 


McOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
Cg) 


3.030 


0.454 


60.00 


14 


MCMeOH =10:1 


l-bll6 


2.24 


React ion 3 






Compound 
I-bl 16(g) 


Compound 
P4(g) 


CMPI 
<g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.600 


0.680 


0.549 


0.40 


12.00 


IS 


nHx:EA=l:l 


I-cll6 


0.200 


Reaction4-b 










Compound 
I-cll6(g) 


Pd/C 
Cg) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

Cg) 


HP] 
mi 


X 
n 


0.200 


0.030 


4.00 


3 


MCMeOH =20:1 


0.053 


21.59 


ESI-MS(M*+1):585 




lH-NMR<e.UU 3 ):(two rotamers) 6 0.60 and 0.78- 1.30(1 5 H, d and m, J=7.9Hz), 1.34 and 1.38(9H, s), 2.22-2.50(lH, m), 2.52- 
3.0G(3H, m), 3.00-3.54<6H, m), 3.54-3.94(2H, m), 4.82-5.05(lH, m) f 5.10(1H, m), 6.45-6.70(2H, m), 6.80(3/4H f rn),6.91-7.25(21/4H 
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WO 00/44770 



PCT/JPOO/00444 



^D- 117 

$mm 117 

N-Me-Phe(4-F)-N-Et-Val-N-Et-iyr(3-tBu)-NHEt 



Kcacitoni 


Ac 


1 


* 32 
Et 


| R33 
1 El 


R34 

Et 


Compound 
T9(g) 


Compound 


CM PI 
<g> 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


5.020 


9.110 


17.550 


9.50 


100.00 


16 


nHx:EA=3:l 


I-all7 


3.030 


Reaclion2 














Compound 
I-al 17(g) 


Pd(OH) 2 
(g) 


MeOH 
(mi) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


3.030 


0.454 


60.00 


14 


MC:McOH =10:1 


I-bll7 


2.240 


React ion3 










Compound 
U> 11 7(g) 


Compound 
P2(g) 


CM PI 
(g> 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.845 


0.681 


0.585 


0.40 


16.00 


48 


nHx:EA=l:l 


I-C117 


0.378 


React ion4-a 












Compound 
l-cl 17(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 


HPLC 
mm 


0.378 


0.80 


4.00 


3 


M C;MeOH =20:1 


0.056 


22.20 


ESI-MS(M *+l):599 






iH-NMK(CUU3M<worot.nicrs)6 U./b and 0.83-1.10(10H. d and m, J=7.9Hz), 1. 10- 1.30(5 H, m) t 1.35 and 1.39(9H s) 2 30 and 
J-8.8H2), 6.63(1/2H, m). 6.80(1H, dd. J= 8.1, 1.8Hz), 6.90-7.0(7/2H. m), 7.05(1/2H, d, J«i.7Hz). 7.06-7.20<5/2H. m) 
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WO 00/44770 



PCT/JPOO/00444 



^D- 1 1 8 
MMffl 118 

N-Et-Phe(4-F)-N-Et-Val-N-Et-Tyr(3-tBu)-NHEt 



R 
£ 

Reaction 1 
Compound 
T9(g) 


31 
El 

Compound 
V2fe) 


J — 

CMPI 


R32 

Jul 

TEA 
(ml) 


R 
I 

THF 

(ml) 


33 
it 

Reaction time 
(hr) 


1 

Column sol. 


R34 
B 

Product 


Amount 
(g) 


5.020 
Reaction2 


9,110 


17 




100.0 


16 


nHx:EA=3:l 


I-al 18 


3.030 


Compound 
I-al 18(g) 


Pd(OH>2 
te) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


3.030 
Reaction3 


0.454 


60.00 


14 


MOMeOH =10:1 


I-bll8 


2240 


Cbrnpound 
1-511%) 


Compound 
P3(g) 


CMPI 
(g> 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

fe) 


0320 
Reacrion4-b 


0.642 


0.475 


0.30 


10.00 


48 


nHx:EA=l;l 


I-C118 
— L 


0.174 


Gonpound 
I-cllSfe) 


PtfC 
fe) 


iVfeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g> 


HPLC 
rrrin 


0.174 


0.026 


4.00 


3 


MCMsOH=20:l 


0.141 


22.84 


ESI-MSpvf+l)^ 




lH-NMR(Luu 3 ;:(mo rotamers) 6 0.75 and 0.800.98(8* d and m, J=7.9Hz), 0.98-1 .08(6* m),l 08-1.23(4* ml 134 
J-ASHz), 6.63(1/2* m), 6.80(1/2* dd, J=8.1, 1.7Hz), 6.85-7.00(3* m), 7.05(1/2* d, J=1.7Hz), 7.08-7.20(5/2* m) 
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PCT/JP00/00444 



^D- 1 1 9 

w&m 1 1 9 

Phe(4-F)-N-Me-Val- Tyr(3-t Bu)-NH-n-Pr 



I 

Read inn 1 


131 

H 




R32 
Me 


J R33 

I H ~ 




R34 
n-Pr 




Compound 
T10(g) 
0.580 


Compound 

vi(g) 

0.640 


CMPI 

(g) 
0.670 


TEA 
(ml) 
0.92 


THF 
(ml) 
10.00 


Reaction 
time (hr) 
18 


Column sol. 
nHx:EA=rl:l 


Product 
I-all9 


Amount 
(g) 
1.030 


Reaction2 
Compound 
I-all9fe) 


Pd(OH)2 
(f>) 


MeOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Am 


ount 
j\ 


1.030 
Reaction3 


0.200 


10.00 


2 


MC:MeOH=15:l 


l-bll9 


w 

0.76 


Compound 
I-bll9(s) 


Compound 


CMPI 

W 


TEA 


THF (ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 


0.760 
Reaction4-a 


0.660 


0.650 


1.07 


10.00 


19 


nHx:EA=l:2 


I-cll9 


(?) 

1.100 


Compound 
I-cll9fe) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 


1.100 


6.66 


13J0 


2 


MCMeOH 


=15:1 


0.210 


20.10 


ESI-MSCNT+l)^ " u 




iti-fNMK(CDa 3 ): (two rotamers) 6 0.68-0.92(9H, m), 138 and 1.39(9H, s), 2.69 and 2 85 (3H s) 1 37-3 20T7H ml i 67 

3.900ft m), 3.93(1H, d, J=10.9Hz), 4.42-4.57(lH, m), 6.62-7.17(7H, m ) % % ' % 
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WO 00/44770 



PCT/JP0O/00444 



XD- 12 0 

nmm 1 2 0 

Phe(4-F)-N-Me-Val-Tyr(3-tBu)-NH-i-Pr 



R31 


R32 


R33 


R34 


H 


Me 


H 


i-Pr 


Reaction 1 




Compound 
Til (g) 


Compound 
vi (g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column soi. 


Product 


Amount 
(g) 


0.660 


0.630 


0.910 


0.66 


10.00 


3 


nHx:EA= 1:1 


I-al20 


1.210 


Reaction2 




Compound 
I-al20(g) 


Pd/C 
(g) 


MeOH 
(mJ) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.210 


0.500 


20.00 


2 


MCMeOH =20:1 


I-bl20 


0.900 


Reaction3 


Compound 
I-bl20^ 


Compound 
PI fe) 


CMPI 


TEA 
(ml) 


THF 


Reaction time 
fhrt 


Column sol. 


Product 


Amount 


0.900 


0.650 


0.880 


0.64 


15.00 


3 


nHx:EA =2:1 


I-C120 


1.300 


Reaction4-a 




Compound 
I-cl20(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


1.300 


5.00 


20.00 


2 


MCMeOH =25:1 


0.960 


19.99 


ESI-MS(M + +1):557 


1 H-NMR(CDC1 3 ) : (two rotamers) 6 0.70-1. 07(12H, m), 1.35 and 138(9H, s), 1.72(2H, brs), 2.29-2.37(lH, m), 2.72 and 
2.83(3H, s), 2.52-2.74(4H, m), 3.60 and 3.81(1H, dd, J=8.2 , 3.0Hz), 3.85-3.98(2H, m), 4.42-4.60(lH, m), 5.48 and 5.69(1H, d, 
J=7.8Hz), 6.62-6.80(2H, m), 6.90-6.98(3H, m), 7.06-7.11(2H, m), 9.07(1H, d, J=8.2Hz) 
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WO 00/44770 



PCT/JP00/00444 



SD- 12 1 
Mti&M 12 1 

Phe(4-F)-N.Me-Val-N-Me-IVr(3-t Bu)-NH-c-Pr 

"ST 




Reaction] 



Compound 
T12(g) 

0.500 

Reaction^ 
Compound 
l-a!21(g) 



0.850 
Reactions 



Compound 
0.520 



0.200 



CMPI 
(g) 

0.600 



MeOH 
(mJ) 

10.00 



TEA 
(ml) 

0.70 

Reaction 
time (hr) 



THF 
(ml) 

30.00 



Reaction time 
(hr) 

18 



Column sol. 
MC;MeOH=15:l 



Column sol. 

nHx:EA:MC 
=1:1:3 

Product 
1-6121 



Product 
I-al21 



Amount 
(g) 



0.850 



Amount 
(g) 

0.400 



Compound 
I-bl21fe) 


Compound 
Plfe) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 


0.400 
Reaction4-a 


0.540 


0.550 


0.57 


30.00 


19 


nHx:EA:MC 
-1:3:1 


I-C121 


fe) 
0.720 


Compound 
3-cl21(g) 


TFA 

(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
fe> 


HPLC 
min 


0.700 


330 


6.60 


2 


MC'MeOH =15:1 


0.210 


18.12 



ESI-MS(M + +1):569 
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WO 00/44770 PCT/JPOO/00444 



x^-a 4 iz. nmm 122-131 cd-^t^-a^-To 



: 



1 2 2 ~ 1 3 1 CD^f&X^—A 



R32 O 1 - 
HN v^N'Sr NH2 THF — 
^\ R33 O Reaction 1 



tBu 

j6t oh 



tBu 



P3-5 
CMPI. Et 3 N 




CH 3 CN 
Reaction2 



I-bl, 3, 5, 11 



tBu 




I-al22~131 



tBu 



H 2 , Pd Catalyst 
R 

N OH Reaction3 




I-bl22~131 



-tfESJfcX^-AC&tt^Raj. R 32 , ^At/Rjjd &D-12 2- 
10 D - 1 3 1 \Z7i<VtzWWL&&M<*-t2>. 



iii) 

I-bl, 3, 5, 11 fk^iP3~5MCMP I (DTHF^tC^JPTTT 
$^7A^o^h^77^ (y'J*^) TilUT I - a 1 2 2~ 1 3 1 £ 
20 Ig2) 

itStyl -al22~13 l©CH 3 CNittt:3 8% HCHOtK 2 C0 3 
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WO 00/44770 



PCT/JPOO/00444 



-bl22~131 £f££ 0 
Jim 3) 

it&mi-h i22~i aio^y-McPd/cm, ***BMTF 

3 1 \Z^~?o 
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WO 00/44770 



PCT/JPOO/00444 



ID- 12 2 

mmm 122 

Phe(4-F)-N-Me-Val-'IVr(3-tBu)-NHCH 2 OH 



R31 


R32 


R33 


H 




H 


Reactionl ' " 


Garqxxjnd I-bl 
<£> 


CbnpoundP4 
(g> 


CM>I 

<g) 


TEA 
(ml) 


THF 

(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 


Q700 


Q760 


Q610 


056 


40.00 


4 


nBcEApZl 


I-al22 


1.000 


Reaction 






Oorrpound 
I-al22(g) 


HCHO 
(iri) 




ch,cn 

(rri) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g> 


1.000 


1.15 


O430 


30.00 


2 


nBcEAMC 
=1:3:1 


I-bl22 


0.900 


Reaction3 


Cbrrpound 
I-bl22(g) 


PoTC 


IVfeOH 
(ni) 


Reaction 
time (hr) 


Column sol. 


Amount 


HPUC 
nin 


Q900 


ai40 


13.00 


2 


EAMOH=15:l 


O560 


15.91 


ESI-MS(MVl):545 


lH-NMR(aX33):(tv«) iotamas) 6 0.69, 075, a83 and Q9Q(6H, d, J=64-&7Hz), 1.34 and 1.35(9H s\ 222-3.17(5H m) 268 and 
28S(3H s\ 357 and 3.82(1*} dd, J=&0&5, 5.5£0Hz), 4.51-4.74(3H, m), 6\61-9.G2(8H m) 
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PCT/JP00/00444 



iD-12 3 
1 2 3 

N-Me.Phe(4-P).N-M8-Val-Tyr(3.tBu).NHCH.OH 




5.06(4H m), 3J4^tJS(2H m), &62-734(7H m) 
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^D- 12 4 

mmm 1 2 4 

N-Et-Phe(4-F)-N-Me-Val-'iyr(3-tBu)-NHCH 2 OH 





R31 
R 






R32 
fvfc 






R33 
H 




fteacticnl 
CbrrpmdH>l(g 


. Cbnpound 


CMPI 

<g) 


TEA 
(ni) 


THF 
(ni) 


Reaction tim 
(hr) 


Gbl mm sol. 


Product 


Aroint 


Q630 
Rea2ion2 


Q750 


0555 


Q75 


20.00 


26 


nBcEA=l:l 


I-al24 


0987 


Cbnpound 
kd24fe) 


HCHO 
(ni) 


TO 
<£ 


CH,CN 
(ni) 


Reaction time 
(hr) 


Column soi. 


Product 


Amount 
(g) 


Q980 
Reacdon3 


1.10 


Q400 


25.00 


2 


nHx:EA=:l:l 


I-bl24 


Q911 


Cbnpound 
I-bl24(g) 


wc 
<£> 


M£H 
(rri) 


Reaction time 
(hr) 


Gblurmsol. 


Amount 
(fi> 


HPir 

ran 


0.910 


Q200 


15.00 


3 


MONfeOH=15:l 


Q250 


1636 


ESI-NC(lvf+l>573 






m^Wl^nta^b 0^ 0.75, 082 arri G85(6H d, Q^and U2(3H t, )=&7HA 1 40and 1 4*9H si 
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WO 00/44770 ^ ^ PCT/JPOO/00444 



ID - 12 5 
12 5 

N-Me-Phe(4-F)-N-Me-Val-N-Me-Tyr(3-tBu)-NHCH 2 OH 





R32 


K33 


Raactim 1 








Ms 


Ocnpound 
I-b3(g) 


Otnpxnd 
P5 (g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Raactim 
tiiTB (hr) 


Cblum 
sal. 


PradLct 


Airxnt 

(g) 


1.200 
Reaction 2 


1.420 


1.100 


0.92 


30.00 


14 


=1:2:1 


I-al25 


1.800 


Ocnpcund 
Inal25(g) 


H3D 
(ml) 


(g) 


CHjCN 
(ml) 


Reactim 
time (hr) 


Colum 
sol. 


Rrodjct 


AlCLTlt 

(g) 


1.790 
Reaction 3 


1.970 


0.730 


52.00 


2 


i*k:EA:M: 

=1:3:1 


I-hl25 


1.500 


Ctnpound 
I-fcl25(g) 


ra/c 

(9) 


MeCH 
(ml) 


Rfifrlim 
tone (hr) 


Golum sol. 


Pcroont 

(g) 


HHCC 
min 


1.500 


0.230 


20.00 


2 


EAiMsOI=10:l 


0.970 


17.27 


lH^fCDC^):^ rotarers) d 0.57, 0.79 and 0.92«H, d, «.3-6.«s). 1.34 ana l.38(iTij 

2.22 and 2.25(3H, s) 2.29(1H, m), 2.52 and 2.82(3H, s), 2.55-2.89(3H, m), 2.92 «1 3.04(3H s) 

iffi^JJ « - * a0 ' 5fc) ' 5-**«.37(JH ffl. «. 3 . 9 .73fe), 6.39 3^6.61(^0=7^8.2 
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ID- 12 6 

nmm 1 2 6 

N-Et-Phe(4-F)-N-Me-Val-N-Me-Tyr(3-tBu)-NHCH 2 OH 



R31 


R32 


R33 


B 


Me 


Me 


React] on 1 


Gompund I-b3(g) 


Compound 

P3 (g) 


CMPI 


TEA 


THF 
(ml) 


Reaaion time 
(hr) 


Column sol. 


Product 


Amount 


1.400 


1.720 


1.270 


1.07 


38.00 


14 


nH?cEA=21 


I-al26 


2110 


Reacdon2 


Compound 
I-al26(g) 


HCHO 
(mi) 


fe) 


CHjCN 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 


2050 


220 


0.820 


59.00 


2 


nHx:EAMC 
=1:3:1 


I-M26 


2000 


Reaction3 


Compound 
I-bl26(g) 


Pd/C 
(g> 


NfcOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
rrrin 


1.950 


0.290 


27.00 


2 


EA:fvfcOH=10:l 


1.350 


iao9 


ESI-N<6(M+1):587 


lH-NMR(CDa 3 ):(tw3 rotaners) 6 0.60, 0.79 and 0.91(6H d, J-6-4-65HzX 1.00 and l.(M(t, 3H, J=6.7-7.2Hz), 134 and 139(9H, s), 
218-289(7H, m) 252 and 277(3H, s), 295 and 3.04(3H, s), 3.22 and 3.39(1H <W, J=14.0-15.Q 7.9-7.6Hz),3:57 and 3.70(t, 1H, J=&8, 
6.91*;), 4.5^4.73(2H m),5.G5 and 5.13(1H d, J=ia6-10.7Hz), 5.13 and 531(1H dd, J=9.0,73Hz), 6.45 and 6\62(1H, d, J=7.9 and 
a04Hz), 6.78-7. 12(6Hm) 
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yyyj uu/44/vu 



PCT/JPOO/00444 



^D- 1 2 7 
MMM 12 7 

Phe(4-F)-N-Me-VaI-N-Et-Tyr(3.tBu)-NHCH 2 OH 
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^D- 12 8 

mmm 1 2 8 



N-Me-Phe(4-F)-N-Me-Val-N-Et-Ty r (3-tBu)-NHCH 2 OH 



R31 I R32 


R33 


Me J Me 


Et 


Reaction 1 




Gompund I-b5(g) 


Compound 
P5 (g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaaion time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.700 


1.230 


0.950 


0.91 


20.00 


12 


nHx:EA=l:l 


I-al28 


0.640 


Reaction2 






Compound 
I-al28(g) 


HCHO 
(ml) 


K 2 00, 
(g) 


CHjCN 
(ml) 


Reaaion time 
(hr) 


Column sol. 


Product 


Amount 


0.610 


1.10 


0.051 


3.00 


12 


nHx:EA=l:l 


1-M28 


0360 


Reactjon3 




Compound 
I-bl28(g) 


Pd/C 
(g> 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0340 


0.080 


23.00 


1 


MCMeOH=20:l 


0.200 


18.85 


ESI-MSTNT+iy.587 


lH-NMR(CDa 3 ):(two rotamers) 6 0.77, 0.83, 0.84 and 0.93(6H, d, J=6.4-6.8Hz),1.12 and 1.18(3H, t, J=7.0-7.1Hz), 134 and 138(9H 
s), 2.25(3H, s), 2.29-239(lH, m% 2.64-3.01(3H, m), 2.75 and 285(3H, s), 3.21-3.33(1H m), 3.42-3.69(3H, m), 4^4.76(2H m) 4 88- 
4.94 and 5.10*5.19(1^ m), 5.12(lfi dd, J=10.5, 2.6rfe), 6.50 and 6.61(1H, d, J=8.0Hz), 6.80-6.98(3^ m), 7.07-7.l5(3H, m), 7.42'and 
&29(lH,t,J=6.a6.4Hz) 
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WO 00/44770 



PCT/JPOO/00444 



SD- 12 9 
MMM 12 9 

N-Et-Phe(4-F)-N-Me-Val-N-Et-'iyr(3-tBu)-NHCH,OH 



Reaction! 
Corrpund I-b5 (g) 


R31 
Et 

Gonpound 
P3 (g) 


CMPI 

(g> 


TEA 
(ml) 


R32 
Me 

THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


R33 
Et 

Product 


Amount 


1.000 
Reaction2 


1370 


1.010 


0.92 


25.00 


12 


nHx:EA=l:l 


I-al29 


0.970 


Ccxrpound 
I-al29(g) 


HGHO 
(ml) 


KoGQ, 
"(g) 


CH,CN 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.950 
Reaction3 


1.70 


0.079 


6.00 


12 


nHx:EA =1 : 1 


I-bl29 


0.790 


Compound 
I-bl29(g) 


Pd/C 
(g) 


McOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.780 


0.120 


30.00 


2 


MCMeOH =20:1 


0300 


19.68 


ESI-\6(IVf+l):60l 






IH-NMRCCDQ^^tuo rotamers) 6 0.76, 0.82, 0.83 and 0.92(6H d, J^.QHz), 1.00-1.28(6H, m), 1.34 and 138(9^), Z25-2 43(2R " 
M^iSSS ^^ (3 ^ Z , 72 " ,dZ75l3H * 3 - 17 - 3 ^ 1H ' m >* 3.41-3.76(3H m), 4.52^.74(2H m), 4.8S4.90 and 5.12. 
SIS ^ 639(1 ^ 4 J=5 °^ 4HZ) ' - 98(3H m) ' 7 08 - 7 - 1 W mX 738 and 832(1H, t, 
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WO 00/44770 



PCT/JPOO/00444 



^D- 1 3 0 

$mm i 3 o 

Phe(4-F)-N-Et-Val-N-Et-Tyr(3-tBu)-NHCH 2 OH 





R31 






R32 




R33 




H 






Et 




Et 


Reactiml 






Ccmpund I-bll 

(g) 


Cfcnpound 
P4 (g) 


CMPI 

(g) 


TEA 
(ml) 


(ml) 


Reaction 
time 
(hr) 


Column 
sol. 


Product 


Amount 

(g) 


0.770 


1.250 


1.000 


0.68 


25.00 


30 


nHx:EA 
=1:1 


I-al30 


0.200 


ReacTim2 










Gonpound 
I-al30(g) 


HX> 
(ml) 


(g) 


CH3CN 
(ml) 


tine 
(hr) 


Colum 
sol. 


Product 


Amount 


(g) 


0.200 


0.36 


0.400 


4.00 


12 


nhbc:EA 
-1:1 


I-bl30 


0.100 


Keact±on3 








Gcnpouod 
I-bl30(g) 


(g) 


M3CH 
(ml) 


time 
(hr) 


Colum sol. 


Anount 

(g) 


HFLC 
nrin 


0.100 


0.015 


5.00 


1 


*C:MaCH 


-25:1 


0.016 


18.41 


E£E-NE(M r +l):587 




Ih-twiuxOj): (two lotaners) d 0.54 , 0.81, 0.87 and 0.93(6H, d, J-6.0-6.8Hz) , 1.12 and 
1.19(6H, t f J=6.8-7.2Hz). 1.36 and 1.39(9H, s), 2.25-2.43(lH, m) , 2.60-2. 74 (1H, m), 2.78- 
2.99(2H, m), 3.16-3.50(4H,m) , 3.56-3.80(2H, m), 4.53-4.74(2H, m) , 4.83-4.88 and 4. 99-5. 11 <2H f 
m), 6.48 and 6.63(1H, d, J=7.9Hz), 6.80-6.85 and 6.96-7.18(6H, m), 7.46-7.49 and 7.58- 
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WO 00/44770 
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ID- 13 1 
Zt&ffl 13 1 

N.Me-Phe(4-F)-N.Et-Val-N-Et-T y r(3-tBu)-NHCH,QH 
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WO 00/44770 
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U 3 2 0^*-A*St. 



5 : mmm 1 3 2 




Me O 
^\ Me O 

Z-N-Me-Val-N-Me 
Tyr(3-tBu)-NH 2 



P4 



HCHO, K 2 C0 3 



CH 3 CN 
Reaction 1 



CMPI, Et 3 N 



THF 
Reaction3 



tBu 




tBu 

H 2 , Pd Catalyst w e o . R 

MeOH ^^N^N—OH 



Reaction2 



/\ Me O 

I-bl32 





tBu 



tBu 

ff H?. Pd Catalyst ^ m 6 0 

N --OH Reaction4 H 2 N'\'' ; 'v A N'\' N --0H 

O ^S. Me O 



I-cl32 



iJ£0S 13 2 



IS1) 

MZ-N-Me-Val-N-Me-Tyr (3-tBu) — NH 2 <D 
CH 3 CNMl:3 8% HCHOiK 2 C0 3 mSiS«Uc 0 BU&mz 

ii2) 

(^U*y;P) TttfilLTI-b 1 3 2£f#fc. 



IIS 3) 



- b 1 3 2, Yfr&#|P4&tfCMP I OTHFMtWtTEA 
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WO 00/44770 



PCT/JPOO/00444 



*7A^O?h^77^ (yU^^'Jl/) TISMLT I -c 1 3 2 £f#fc 0 

5 ^k'&ft i - c 1 3 2©*^y-;p?s?i£K:p d/c^an*., 7kmmmm.T-cg. 
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WO 00/44770 



PCT/JPOO/00444 



$D- 13 2 

m mm 1 3 2 

Phe(4-F)-N-Me-Val-N-Me-Tyr(3-tBu)-NHCH 2 OH 



Reactionl 


R31 
H 




R32 


R33 

IVfc 


Z-N-Me-Val-N-Me- 
Tyi(3-tRi>NH <g) 


HCHO 
(id) 


KeCD, 
(g) 


CH,CN 
(ni) 


Reaction tirre 
(hr) 


Column sol. 


Product 


Amount 


2000 
Rcadion2 


3.00 


1.100 


71.00 


2 


nHx:EAMC 

=1:3:1 


l-al32 


2000 


Gxrpound 
I-al32fe) 


Pd/C 


NfeOH 
(ni) 


Reaction tins 
(hr) 


Column sol. 


Product 


Amount 
to 


1.950 
Reaction3 


0.290 


50.00 


1 


EAMeQH=7:l 


I-bl32 


0.730 


Cbnpound 
I-bl32&) 


Cbnpound 
P4(g) 


CMPI 
(g) 


TEA 
(ni) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

(g> 


0.730 
Reaction4 


0.880 


0.700 


O50 


35.00 


4 


nHx:EA=l:4 


Ik:132 


0.700 


Cbnpound 

I-C132® 


Pd/c 

(8) 


MsOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g> 


HPJjC 
min 


0.700 


0.110 


10.00 


4 


MClVfeOH=20:l 


0.410 


16l64 


ESI-MS(MVl):559 




Ui-(NMK(UJU 3 J: {two rotarners) 6 0.49, 0.74, 0.78 and 0.91(6H d, J=5.94.6Hz\ 1.33 and 1.37(9H, s), 220-297(4H, m)^54 281 and 
3.00(6H sp.16 and 335(1H, dd, J=13.7-15.1, d2-d5Hz)3.71 and 3.85(1H dd, 1=8.1-9.4, 4.5-5.0Hz), 4.64 and 4.69(2H, d J=6.(*x4HA 
4.79 and 5.06(1H, d, M024a«fc 5.00 and 5360H dd, Jd92, 5.5Hz), 6.43 and 6.64(1 H, d, J=7.8Hz), d71-7.12«H m) 
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WO 00/44770 
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6 iz. mmm 133^135 0*****-**^. 

X*-J± 6 : mm 13 3-135 



tBu 



tBu 



V1 





CM PI, EtnN 

±^ Me O H 2 , Pd Catalyst Me Q 

H 0 RC ReSLl rVVV 6 - MeOH ^ HN^A ^. Rc 
Me O ^ Mo r\ Reaction2 - v T 

Me O 

T13~15 

I-b 133-135 
tBu 



OH 




CMPI, Et 3 N 

THF 
Reaction3 



Boc 0 /\ Me 6 
I-cl33~135 



Me O 



10 t(*t5. 



15 



ISD 

fc**Tl 3^T1 5, M VlMCMPl OTHFfcWtT 

iJiUc ii^Eiibfej 



20 



112) 



_ I - a 1 3 3 ~ 1 3 5 ©^^/-^WKt*^^^.^^ 

^**bwt, R*m***m*u w***a=Tfcwi 
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WO 00/44770 



PCT/JPOO/00444 



3 3-1 3 5 &ntco 
IS 3) 

it&mi - b 1 3 3-1 3 5. it&QsP 1, WCMP ICTHFilll^ 

UfcaS^7Ai7D7h^77^ (v'J7jy;i/) TIISITI-C13 3-1 
3 5 £f#7c„ 

114) 

ffc^ft I - c 1 3 3-1 3 5<7)^^DD^^>^{3^TTTFA*ljqA^ 

Z*-2*6\ZftvT'&j3L-£tl1i:<tGQ!l<D&nffim&* SD-1 3 3-D-l 
3 5 fc^To 
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SD- 13 3 

mmm 133 

(2S)-2-[(2S)-2-amino-3-(4-fluorophenyl)-N-methylpropanoylamino]-N-((lS)-l-{[3-(tert- 

butyl)-4-hydroxyphenyl]methyl}-2-morpholin-4-yl-2-oxoethyl)-3-methyl-N-methylbutan 
amide 



R 


4-morpholine 

Reaction 1 ' ~ "~ " — 1 


Compound 
Tl3(g) 


Compound 
VI (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.600 
Reacti on2 


0.490 


0.720 


0.50 


20.00 


20 


nllxiEA = 
1:1 


I-al33 


0.900 


Compound 
l-al 33(g) 


Pd(OH) 2 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column soi. 


Product 


Amount 
(g) 


0.900 


0.100 


20.00 


20 


MCMeOH =20:1 


l-bl33 


0.600 


Reaction3 






Compound 
I-bl33(g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.600 


0.450 


0.530 


0.40 


20.00 


20 


nHx:EA = 
1:1 


I-cl33 


0.850 


Reaction4 










Compound 
lHcl33(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLjC 
min 


0.850 


3.00 


10.00 


4 


MCMeOH =20:1 


0.600 


19.77 


ESI-MS(MN-1):599 




1H-NMR(CDC1 3 ): (two rotamers) 6 0.78 and 0.85(6H, d, J=6.2-6.7Hz), 1.37(9H, s), 2.23-2.28(lH, 01), 2.24(3H, s), 2.48-2 56(1H 
m), 2.79-2.87(5H, m), 3.02-3.09(lH, m), 3.40-3.74(10H, m), 5.01-5.05(1H, J=10.0 Hz), 5.79-5.84(1 H,m), 6.39 Lid 6 4U1H d 
J=7.9Hz), 6.74-6.77(lH,m), 6.99-7. 18(6H,m) * / 
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SD- 13 4 

mmm 134 

(2S)-2-[(2S)-2-amino-3-(4-fluorophenyl)-N-methylpropanoylamino]-N^ 

{[3-(tert-butyl)-4-hydroxy^ 

oxoethyl)-3-methyl-N-methylbutanamide 



R 


4-(mcthylsuifonyl) pipcrazinc 


Reaciionl 


Compound 
T14(g) 


Compou nd 
VI (g) 


CM PI 

<g> 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.200 


0.790 


1.100 


0.84 


20.00 


20 


nH x:EA 
= 1:1 


l-a!34 


1.500 


Reaction2 






Compound 
l-al34 (g) 


Pd(OH) 2 
(8) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sot. 


P roduct 


Amount 
(8) 


1.500 


0.300 


20.00 


20 


MC:McOH =20:1 


I-D134 


0.900 


Rcaction3 




Compound 
I-bI34 (g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.700 


0.520 


0.430 


0.38 


15 


2 


nH x:EA 
= 1:1 


I-C134 


0.700 


Rcaclion4 


Compound 
I-cl34 (g) 


TFA 
(mt) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.700 


3.00 


10.00 


4 


MC:McOH =20:1 


0.350 


19.94 


ESI-MS(M* + 1):677 


1H-NMR(CDCI,): (two rotamers) 6 0.79 and 0.85(6H, d. J«6.2-6.7Hz), 1.37(9H, a), 2 .23 -2.28( 1 H . m). 2.52-2.69(4 H , m), 2.73(3H. 
s), 2.75-2.89(7H, m), 3 .01 -3.1 6(4 H , m). 3 .58-3. 78( 1 H , m), 5.03 and 5.07(lH,d, J=10.fi Hz), 5.75-5.81(1 H, m), 6.42 and 6.45(1H. 
d, J=7.9Hz), 6.76-6.80(lH, m), 6.99-7.1 8(6H. m) 
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^D- 1 3 5 

mmm 1 3 5 

Ethyl 244-((2S)-2-{(2S)-2-[(2S)-2-amino-3-(4-fluorophenyl)-N-methylpropano 
amino]-3,N-dimethylbutanoylamino}-3-[3-(tei1-butyl)-4-h propanoyl)pipe 



razinyljacetate 



R 


cthyl-2-pipcrazinylacclatc 


Rcactionl 






Compound 
T15 (g) 


Compound 
VI (g) 


CM PI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.643 


0.547 


0.527 


0.50 


16.00 


16 


nHx:EA= 2:3 


I-al35 


0.827 


Reaction? 








Compound 
I-al35 (g) 


Pd(OH) 2 
<g) 


McOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.827 


0.25O 


13.00 




MC:MeOH =20:1 


J-bl35 


0.645 


Reaction3 


Compound 
I-bl35 <g) 


Compound 
PI (8) 


CM PI 
<g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


A mount 
(g) 


0.645 


0.458 


0.413 


0.40 


12 


16 


nHx:EA= 2:3 


I-CI35 


0.796 


Rcaction4 




Compound 
I-cl35(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount (g) 


HPLC 
min 


0.796 


2.00 


5.00 


1 


MCrMcOH =30:1 


0.430 


17.1 


ESI-MS(M T +1):684 


1H-NMR(CDCI,): (two rotamcrs) 6 0.77 and 0.84<6H,d, J=6.4-6.8Hz).1.26(3 H, t, J = 7.1Hz).1.26(9H, s), 2.22-2.30(lH, m).2.47- 
2.54(1 H, m),3.00-3.07(lH, m) 2.40, 2.81 and 3.18(6H, s), 3.54-3.73(5H, m), 4.1 8(2H, q, J = 7.1 Hz), 5.03(2H, d, J = l0.4Hz), 5.85(1H, 1, 
J = 2.3Hz), 6.40(1H, d, J = 7.9Hz), 6.72-6.75 (1H. dd, J = 9.7, 1.9Hz), 7.00-7.26<5H, m) 
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7 : 13 6 A 




iii) 

nmmi 3 5T^e»n^b^^^+it>^^*p^fc^, 2N-Nao 
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SD- 1 3 6 

n»j 1 3 6 

2-[4-((2S)-2-{(2S)-2-[(2S)-2-amino-3-(4-fluorophenyl)-N- 
methylpropanoylamino]-3,N-dimethylbutanoylamino}-3-[3-(tert- 
butyl) -4-hy droxyphenyl]prop anoyl)piperazinyl] acetic acid 



Reaction 




Compound of 
Example 135(g) 


NaOH 
(g) 


H 2 0 
(ml) 


Dioxane 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.375 


0.400 


5.00 


5.00 


16 


MC:MeOH=20:l 


0.200 


14.97 


ESI-MS(M*+1):656 




1H-NMR(CD30D): (two retainers) 6 0.78 and 0.82(6H, d, J=6.1Hz),1.27(9H, s), 2.12~2.29(1H, m), 2 74-3 12(8H, m)3 61- 
3.82(4H, m), 2.48, 2.94, 3.25 and 3.55(6H, s) t 4.504.56(1H, q, J=10.5Hz), 5.02(1 H, d, J=10.5Hz), 5.73(1 H t J=7 9Hz) 
6.74-6.78(lH, dd, J=9.4, 2.2Hz), 7.00-7.27(6H, m) ' * 



^-A 8 IZ. mum 1 3 7 <D&J$.X*-A&7jkTo 

^*-A8 : mmm 137 o-g-^^— a 




I-C137 Ift&ftj 13 7 



ISD 

Yfcl§rtlV3. ffc^»P4RtfCMP lOTHFMl:WtTEA^Ml 
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□ 7h^77^ (->U*y;W ~C%nM L/T I — a 1 3 7 3r?#7c 0 
IS 2) 

5 {k^#J I — a 1 3 7 — ;Uig«!tNaOHi:*^SP^iaT*^Lfc. 

m^Tzm^^ti^A^UTb^^y^ (isVXYJl,) TWSibT I -b 1 3 7£ 

f#7Co 

10 

I@3) 

-ft^ I - b 1 3 7, It&mT 1 6RI/CMP I <Z)THF^l:MTTTE 

15 5*7A^D7f^77^ {=/Vtlf)V) TffiiUTI -c 1 3 7 £?#fc 0 
IS4) 

ffc^ft i - c i 3 7 <d*# y—jummzp d/cziinx-. T^mmmmrf-c^. 

7>^-A8 {Ct^oT-&^$tl7c-fk^(D||»y^, ID - 1 3 7 fC^To 
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^D- 13 7 

mmm 137 

Phe(4-F)-N-Me-Val-N-Pr-Tyr(3-tBu)-NH 2 



Reactionl 




Compound 
V3(g) 


Compound 
P4(g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.146 


3.000 


1410 


2.20 


28.00 


12 


nHx:EA=5;l 


I-al37 


1.877 


Reaction2 




Compound 
I-al37(g) 


NaOH 
(g) 


HzO" 
(ml) 


NfeOH 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(g) 


1.870 


0.646 


8.00 


40.00 


8 


I-M37 


1.710 


Reaction3 


Compound 
i-bl37(g) 


Compound 
T10(g) 


CMPI 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

(g> 


1.710 


0.709 


0.976 


0.88 


14.00 


12 


nHx:EA=3:2 


I-cl37 


0.610 


Reaction4 


Compound 
I-cl37(g) 


Pd/C 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.400 


0.080 


1600 


1 


MCMeOH =25:1 


0.128 


2Z7 


ESI-MS(MVl):557 


1H-NMR(CDQ 3 ): 6 0.66(3H, d, J=&6Hz), 0.80(3H, d, J=6.5Hz), 0.84(3H, t, J=7.4Hz), 1.33<9H, s), 1,4M.59(2H, m% 2.20- 
Z28(1H m), 253(1H dd, J=13.5, 9.1Hz), 260-2.75(2H, m), 29S(1H dd, J=13.8, 4.8Hz), 3.01(3H s), 3.20(1H dd, J=14.1, 6.2Hz), 
332(1H, dd, J=13.6, 10.9Hz), 332-3.63(lH m), 3.89-3.93(lH m), 4.21^.28(1H m), 4.89(1H d, J=10.6Hz), 5.48(1H, bis), 
6^1(1H d, J=7.9ffe), 6773(1H, dd, J=7.9, 1.9Hz), 682(1H, brs), 6.99-7.10(3H m), 7.11-7.16(2H, m) 
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EC- 3 

;SE0iJ 1 3 8- 1 7 6 <D#m*Pffl{£ 

t-Bu 




Il:R=Et , I2:R=Et(D) Tl: R33=H Pi : PG =Z or Boc 

I3:R=n-Pr, I4:R=n-Pr(D) T4: R33=Me P4: PG=Z or Boc 

I5:R=s-Bu (rfTBK), I6:R=s-Bu(D) 

I7:R=i-Bu (rffflR), I8:R=i-Bu(D) 

I9:R=Allyl, I10:R=Allyl(L,D-mixture) 

II l:R=neo-Pentyl, 1 12:R=neo-Pentyl(D) 

I13:R=CH 2 CF 3 (L,D-mixture) 

I14:R=c-Hex, I15:R=c-Hex(D) 

I16:R=CH 2 c-Hex, I17:R=CH 2 c-Hex(D) 

I18:R=CH 2 Ph, I19:R=CH 2 Ph(D) 

I20:R=CH 2 Ph(4-F), 12 l:R=CH 2 Ph(4-F)(D) 

I22:R=CH 2 Ph(4-Cl), I23:R=CH 2 Ph(4-Cl)(D) 

I24:R=CH 2 Ph(4-OBn), 125: R=CH 2 Ph(4-OBn)(D) 

I26:R=CH 2 (2-thienyl), 127: R=CH 2 (2-thienly)(D) 

I28:R=CH 2 c-Pr 

I38:R=tBu 

I29:N-Me-Phg-OMe, I30:N-Me-D-Phg-OMe 
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EC -4 

MM 1 3 8-1 7 6 ©^ffi+IBK*: Gift*) 




R 



131: R=CH 2 Ph, 132: R=CH 2 Ph(D) 
133: R=i-Bu 
134: R=Et(D) 
135: R=i-Pr(D) 




136 137 



^C-3S^C-4i:^^T, (rUIE) tit. ffiMMlzA^ "Jtg&C £ 
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#%0»J 2 1 

^ffifpHtt 11-12 8 (D&tiL 

&m<t>m<& 1 1-128 o^x^-a 

H O PG=Bocor2 Me Q 

PG' N y\)H Me ;- H N F 3H > PG^OH 

R Reaction 1 R 

Z or Boc-Amino acid 1 1~28 

^oi^p^ ii~i28 (D^m^^T\zmmr^> a 

ISl) 

ZMfeL<«Bo c«l75yi©THFjgiMTl?NaHiMe I £ 
Sn7L^®Tit^Lfc. SJSMfczK^jDn^ IN HC 1 £3jnA p H= 3 - 4 fell 
SL'fcl. KKx^^TttttJL, fi&*n&&2KTifci£U 2£7j<ra-^^>^AT 

V)V) TfitfiLT 11-12 8 
iSI^SE- 1 0-E- 3 5^^fo 
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iE-10 

*a«f ffflfr I 1 :Z-N-Me-Abu-OH 



R 


Reaction 






Et 








Z-Abu-OH 
(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(6) 


2.000 


4.20 


1.340 


40.00 


15 


MC:MeOH 
= 10:1 


1.400 



HE- 1 1 

^ii^mft: I 2 : Boc-N-Me-D-Abu-OH 



R 


Et:D 


Reaction 




Boc-(D)-Abu- 
OH(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(g) 


0.750 


1.83 


0.738 


18.00 


48 


MCMeOH 
=8:1 


0.810 



i£E — 1 2 

RMcpfflft. I 3 : Z-N-Me-Nva-OH 



R 


n-Pr 


Reaction 




Z-Nva-OH 
(g) 


Methyl iodide 
(ml) 


NaH 

(g) - 


THF 
- (ml) 


Reaction time 
(hr)- - 


Column sol. 


Amount 

(g) 


2.000 


5.00 


0.960 


30.00 


24 


MC:MeOH 
= 10:1 


2.090 
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iE- 1 3 

^il^FsW I 4 : Boc-N-Me-D-Nva-OH 



R 








n-Pr:D 








Reaction 




Boc-(D)-Nva- 
OH (g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(g) 


1.000 


2.87 


0.552 


25.00 


40 


MCMeOH 
=10:1 


1.000 



SE- 1 4 

^a^mifr I 6 : Boc-N-Me-D-Ile-OH 









R 








s-Bu:D 


Reaction 




Boc-(D)-IIe-OH 
(g> 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 

(g) 


0.500 


135 


0.866 


17.00 


12 


MOMeOH 
= 10:1 


0.490 



^E- 1 5 

^cSffHUfc I 8 : Boc-N-Me-D-Leu-OH 



R 


i-Bu:D 


Reaction 




Boc-(D)-Leu-OH 
(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


1.000 


2.49 


1.600 


17.00 


12 


MOMeOH 
=15:1 


0.960 
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SE- 1 6 

I 9 : 

(2S)-2-[N-(tert-butoxycarbonyl)-methylamino]pent-4-enoic acid 



R 


Allyl 


Reaction 


(2S>2-[(tert- 
butoxy)carbonylamino]pent-4- 
enoic acid (g) 


Methyl iodide 
(ml) 


NaH 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 

(g) 


0.660 


1.79 


1.150 


1200 


12 


MCMeOH 
=10:1 


0.570 



tE-17 

&mtpm#; iio: 

2-[N-(tert-butoxycarbonyl)-methylamino]pent-4-enoic acid 



R 


AUyl: E^Lrmixture 


Reaction 


2-[(tert4xrtoxy)carrxriyl - 


Jvfethyi iodide 




THF 


Reaction time 


Column sol. 


Amount 


amnoJpent-4-enoic acid (g) 


(ni) 


(£) 


(ni) 


(hr) 


(g> 


2656 


7.67 


4.924 


51.00 


12 


MClVfeOH 

=15:1 


2360 
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SE-1 8 

RM^VSitl 1 1 : BOC-N-Me-Leu(r-Me)-OH 

R 

neo-Pent 



Reaction 



BOC-Leu(gamma- 
Me)-OH (g) 


Methyl iodide 
(ml) 


NaH 

(g) 


THF 

(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


1.930 


4.86 


3.120 


40.00 


48 


MCMeOH 
=10:1 


1.500 


^E- 1 9 

^ffiffrW 112: BOC-N-Me-D-Leu(r -Me)-OH 




R 


neo-Pent:D 


Reaction 


BOC-(D)-Leu(gamma- 
Me)-OH (g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column soL 


Amount 

(g) 


1.000 


2.50 


1.630 


20.00 


24 


MC:MeOH 
=10:1 


1.110 



tE-20 

^jS^FeU^ 113: 2[N-(phenylmethoxy)carbonyl-methylamino]-4,4,4-trifluorobutanoic 
acid 



R 


CH 2 CF 3 : L, D-mixture 


Reaction 


Z-2-amino-4 f 4,4- 
trifluorobutanoic acid 
(g) 


Methyl 
iodide (ml) 


NaH 
(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column 
sol. 


Amount 

(g) 


0.75 


1.61 


1.03 


20.00 


12 


MC:MeOH 
=10:1 


0.567 
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E — 2 1 



^effiffflMfc 114: Boc-N-Me-Chg-OH 



R 


c-Hex 


Reaction 




Boc-Chg-OH 
(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 

(g) 


2.00G 


3.60 


2:300 


40.00 


20 


MCMeOH 
=30:1 


1.500 



E- 2 2 



^jlf m& 115: Boc-N-Me-D-Chg-OH 



R 


c-Hex:D 


Reaction 




Boc-(D)-Chg-OH 
(g) 


Methyl iodide 
(ml) 


NaH 

(g) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 

(g) 


1.500 


2.70 


1.740 


30.00 


20 


MGMeOH 
=30:1 


1.150 



SE-2 3 

&m. l t i m& 116: Boc-N-Me-Cha-OH 



R 


CH 2 c-Hex 


Reaction 














Boc-Cha-OH 
(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(g) 


2.000 


3.40 


1.100 


23.00 


18 


MC:MeOH 
=10:1 


1.300 
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m.E-2 4 

^il^raft: 117: Boc-N-Me-D-Cha-OH 



R 


CH 2 c-Hex:D 


Reaction 




Boc-(D)-Cha-OH 
(g) 


Methyl iodide 
(ml) 


NaH 

(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(g) 


1.000 


1.72 


0.552 


11.50 


18 


MCMeOH 
=10:1 


1.000 



iE-2 5 

^ffi^Wfr 118: Boc-N-Me-Phe-OH 



R 


CH 2 Ph 


Reaction 


Boc-Phe-OH 
(g) 


Methyl iodide 
(ml) 


NaH 

(g) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 

(g) 


1.000 


1.66 


0.400 


20.00 


20 


MCMeOH 
=20:1 


0.800 



IE-2 6 

RM^WHt 119: Boc-N-Me-D-Phe-OH 

R 

" CH 2 Ph:D 



Reaction 



Boc-(D)-Phe-OH 
(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 

(g) 


0.890 


1.66 


0.400 


20.00 


20 


MCMeOH 
=20:1 


0.800 
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IE-2 7 

^SSi't'PH* 12 0: Boc-N-Me-Phe(4-F)-OH 

R 

CH 2 Phe(4-F) 



Reaction 



Boc-Phe-(4-F>OH 
(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol 


Amount 

(g) 


15.000 


27.00 


6.360 


180.00 


24 


MCMeOH 
=10:1 


15.000 



8 

&M*mfc 12 1: Boc-N-Me-D-Phe(4-F)-OH 

R 

^^^^^^ CH 2 Phe(4-F):D 



Reaction 



Boc-(D)-Phe(4-F). 
OH(g) 


Methyl iodide 
(ml) 


NaH 

(g) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 

(g) 


1.000 


1.76 


0.424 


12.00 


18 


MCMeOH 
=10:1 


1.000 
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gE-29 

*ffl*W<*: 12 2: Boc-N-Me-Phe(4-Cl)-OH 

R 

CH 2 Ph(4-Cl) 



Reaction 



Boc-Phe(4-Cl)- 
OH(g) 


Methyl iodide 
(ml) 


NaH 

(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


2.000 


3.32 


0.800 


40.00 


18 


MCMeOH 
=20:1 


1.630 


SE-3 0 

12 3: Boc-N-Me-D-Phe(4-Cl)-OH 






R 


CH 2 Ph(4-d):D 


Reaction 




Boc-{D)-Phe{4- 
d>OH (g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 

(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(g) 


1.000 


1.66 


0.401 


20.00 


18 


MCMeOH 
=20:1 


0.781 



iE-31 

12 4: Boc-N-Me-Phe(4-OBn)-OH 



R 


CH 2 Ph(4-OBn) 


Reaction 




Boc-Phe(4- 
OBn>OH (g) 


Methyl iodide 
(ml) 


NaH 

(g) 


THF 
(ml) 


Reaaion time 
(hr) 


Column sol. 


Amount 

(g) 


2.500 


3.35 


0.808 


50.00 


36 


MCMeOH 
=20:1 


2.590 
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SE- 3 2 

12 5: Z-N-Me-D-Phe(4-0Bn)-0H 



R 


CH 2 Ph(4-OBn):D 


Reaction 




Z-(D)-Phe(4- 
OBn)-OH (g) 


Methyl 
iodide (ml) 


NaH 

(g) 


THF 

(ml) 


Reaction time 
(hr) 


Column soJ. 


Amount 

(g) 


2.000 


2.51 


0.592 


40.00 


36 


MOMeOH 

=20:1 


2.060 



SE-3 3 

^ffi^WM* 12 6: Boc-N-Me-Ala(/3-2-thienyl)-OH 



Reaction 

Boc-Ala(beta-2- 
thienyl)-OH(g) 


Methyl iodide 
(ml) 


C 

NaH 

(g) 


R 

H 2 (2--niienyl) 

THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(g) 


1.000 


1.84 


0.443 


20.00 


18 


MQMeOH 
=20:1 


0.916 



E- 3 4 



£ffif Bfj#I 2 7 : Boc-N-Me-D-AIa()9-2-thienyl)-OH 



R 


Reaction 




CH 2 (2-Thienyl):D 






Boc-(D)- 
Ala(beta-2- 
thienvn-OHfp;) 


Methyl iodide 
- (ml) - 


NaH 


THF 

"(miy 


Reaction time 
" "(hr) ~ 


-Column sol. 


Amount 

(g) 


1.000 


1.84 


0.443 


20.00 


18 


MGMeOH 

=20:1 


1.040 
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E- 3 5 



12 8: Z-N-Me-Ala(p-c-Pr)-OH 



R 


Reaction 




CH 2 c-Propyl 








Z-N-AJa(beta-c- 
Pr)-OH (g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(g) 


1.500 


2.84 


0.680 


15.00 


15 


MCMeOH 
=10:1 


1.160 



&%m 2 2 
^m^rnvt i 2 

&m%>mw i 2 9<D-£f&x*-A 

H 

Me -N^C0 2 Me 

o 

N-Me-Phg-OH l2 g 

igi) 

N-Me-Phg-OH©/^y-;i,Ml:SOC 1 ^Wef^CiT 



H 

Me -N^C0 2 H soc| 



MeOH 
Reaction 1 
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SE-3 6 

^il^WKfc 12 9: N-Me-Phg-OMe 



Reaction 




N-Me-Phg- 
OH (g) 


SOCl 2 
(ml) 


MeOH 
(ml) 


Reaction time 
(hr) 


Amount 

(g) 


2.000 


1.32 


20.00 


3.00 


2.000 



###J 2 3 

&m*mfc 13 0 <Di$$i. 



#ifi*W# I 3 0 (D-SiIKx^f—A 
H — V e h 



2 N Y C ° 2H Mel, NaH 2 -N CO z Me pd(QH)2 ^ Me -N CO z Me 

fl THF/DMF MeOH A 

^J) Reaction 1 I^JI Reaction 2 k^J 

Z-D-Phg-OH Z-N-Me-D-Phg-OMe 130 



ISD 

Z-D-Phg-OHiCH 3 I CDTHF, DMF«I«{;WTNa 

ffifcltUtSSfcA^A^D^h^:^ {z/Vtj?)V) TilLTZ-N-M 
e -D-Ph g-OMe^ffe. 



IS2) 

Z-N-Me-D-Phg-OMe^/^y-j^il^Jctfb/^y^A-M 
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3 o &ntc 0 



SE-3 7 

13 0: N-Me-D-Phg-OMe 



Reactionl 






2rN-Mb-(D>- 


rvtthydiodde 
(iri) 


NiH 
<g> 


THF/DTvF 
(iri) 


Reaction tirre 
(hr) 


GbJurm 
sol. 


Product 


Aram 

<g> 


2000 


3.49 




2000 

(lacmaoo) 


16 


nBcEAf=5:l 


2rN-Nb{I> 
Pr^Ofvfe 


2200 


Reactiari2 




ZrN-M>{I> 


(g> 


(ni) 


Reaction tirre 
(hr) 


Cblurm sol. 


Anxmt 


2200 


0330 


4Q0O 


12 


nHcEA*5:l 


1J240 



2 4 

^il^fW 13 1-13 5 GD-£/£ 



#km*Pmfc I 3 1 ~ I 3 5 

R Dioxane, H 2 0 R JHF R 

Reaction 1 Reaction2 

a-Me-Amino acid Z- a-Me-Amino acid I31-B5 

&m*m& i3i~i35 (D&j&mzziTizmwr&o 
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ISl) 

a-Me-am i n o a c i d tN a 2 C 0 3 <D v^ltX 7j<£>^£-^£ 

-a-Me-Amino acid $-f#fc c 

Z-a-Me -Am i n o a c i d£CH 3 I OTHFMCWTNa 
10 n*'&%\zt\\Z.tz. a Kfomz. IN HC 1 *Snx.pH=3~4(-iraSL^ 

LT I 3 1 ~ I 3 5 Zntzo 
15 Jfem&^E-3 8-E-4 2tC^T. 



tE-38 

^aWWH* 13 1: Z-N-Me-a-Me-Phe-OH 



R 


CKPh 


Reaction 1 


alpha-Me-Phe- 
OH(g) 


(ml) 


Na 2 C03 
(g) 


Dioxane 
(ml) 


(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


L000 


0.90 


0.900 


25.00 


25.00 


5 


MGMeOH 
=10:1 - 


Zralpha-Me- 
Phe-OH 


0.890 


Reaction2 






Z-alpha-Me-Phe- 
OH(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 

(ml) 


Reaction 
time (hr) 


Column sot. 


Amount 

(g> 


0.890 


1.40 


0.340 


2&00 


15 


MCMeOH =10:1 


1.180 
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E- 3 9 



^c&^WH* 13 2: Z-N-Me-a-Me-D-Phe-OH 



R 


CH 2 Ph:D 


Reaction 1 








alpha-Me-(D)- 
Phe-OH (g) 


2-CI 
(ml) 


Na 2 C0 3 


Dioxane 
(ml) 


H 2 0 
(ml) 


Reaction time 
(hr) 


Column sot. 


Product 


Amount 

"(e) 


1.000 


0.90 


0.900 


25.00 


25.00 


5 


MCMeOH 
=10:1 


Z-aipha-Me- 
(D)-Phc-OH 


0.810 


Rcaction2 






Z-alpha-Me-(D)- 
Phe-OH (g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


0.810 


1.40 


0.340 


28.00 


15 


MC:MeOH =10:1 


1.050 



0 

^cifitpfHHfc 13 3: Z-N-Me-a-Me-Leu-OH 



R 


i-Bu 


Reaction! 


alpha-\fe-Leu-OH 
(g) 


(ml) 


Na.OO, 
Cg> 


Dioxane 
(ml) 


(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(B) 


1.970 


210 


2140 


30.00 


20.00 


24 


MCMeOH 
=10:1 


Z-alpha-Me- 
Leu-OH 


2000 


Reaction2 




Z-aipha-Me-Leu- 
OH(g) 


Methyl iodide 
(ml) 


NaH 
(g> 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(fi) 


2000 


4.40 


2000 


35.00 


12 


MCMeOH =10:1 


1.780 
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BiE-4 1 

^cffl^fBiHfc 13 4: Z-N-Me-a-Me-D-Abu-OH 



R 


Reaction 1 ~~ ' " ■ 


aipha-Me^D)- 
Abu-OH(g) 


(ml) 


<g> 


THF 
(ml) 


(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.250 
Reaction2 


0.36 


0.450 


10.00 


2.00 


3 


MCMeOH 
=10:1 


Z-alpha-Me- 
(D>Et-OH 


0.177 


Zr alpha- Me- 
(D)-Abu-OH 
to 


Methyl iodide 
(ml) 


NaH 

(g) 


THF 
(mi) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


0.750 


0.42 


0.190 


10.00 


12 


MCMeOH=10:l 


0.152 



E-42 



^ffi+Hfr 13 5: Z-N-Me-a-Me-D-Val-OH 



R 


i-PnD 


Reacuonl 




alpha-Nfe^D)- 
Val-OH (g) 


za 

(mi) 


(g) 


Dioxane 
(ml) 


(mi) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(E> 


1.000 


131 


1.454 


4.00 


4.00 


12 


MCNfeOH 
=15:1 


Z^lpha-Ms- 
(DhValOH 


ai70 


Reacnon2 






2^pha-M><D)- 
Val-CH(g) 


Methyl iodide 
(rri) 


hfeH 
(g> 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 


ai70 


0.40 


ai28 


3.00 


12 


MCM3OH=10:l 


0.170 
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###J 2 5 

mfo 13 6. 1 3 7 



*il*M«: 1 3 6. 1 3 7 A 

Reaction 1 V 

Spiro-cycIic-Amino acid I36~37 



3 6.1 3 7W^ffi^TlcSJWr-5. 

ISl) 

Spiro-cyclic - Am ino ac idiCH 3 I OTHFMt: 
WtNaH^WbL MCIN HC 15MpH = 3~4i: 

('> 'J T?»38 L/T I 3 6 ~ 3 7 £f#f Co 



fefc£^E - 4 3 E - 4 4 Jd^f » 
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13 6: 

l-[N-methyl(phenylmethoxy)carbonylamino]cyclopentanecarboxylic acid 



Reaction 




Zrl-amino-i-cyclo 
pentanecarboxylic 
acidfc) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction time 
(hr) 


CoJumn sol. 


Amount 
(g) 


2000 


3.79 


0.912 


26.00 


18 


MCMeOH 
=20:1 


1.730 



SE-44 

IW# 13 7: 

l-[N-methyl(phenylmethoxy)carbonylamino]cyclohexanecarboxylic acid 



Reaction 


Z-1-amino-l-cyclo 
hexanecarboxylic 
acidto 


Methyl iodide 
(ml) 


NaH 
<g> 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(g) 


4.000 


7.19 


1.730 


80.00 


18 


MCMeOH 
=20:1 


4.190 
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###y 2 6 



^ii't'fBH*: I 3 8 <D^fc 



PkMtpmte I 3 8 



Me O 
Boc ^r^OMer 



Me O 



Mel. NaH ) 

DMF 
Reactionl 



NaOH, MeOH, 




OH 



Boc 



OH 



Boc-Tle-OH 



Boc-N-Me-Tle-OMe 



&ii*ra# 1 3 8 (D^m^T\zmmt^ a 
iti) 

Bo c - T 1 e - O H©DM F MCi^JPTTN a H <!: M e I &an*.£iaTJI 

^A-ClfcJgM^ ttiSLfc. «£MEE)MLTB o c -N-Me -T 1 e-OM 
e £?#fco 



Boc-N-Me-Tl e -OM e (D* $ J -;k zK©g^MHNaOH5: 
inA^STJSJf Lfe. vKJMfClN HC 1 £Jn*.pH=3~4fci)!gLfc&, , 

HIT I 3 8£&fc. 



I@2) 



299 



PCT/JPOO/00444 



IE-4 5 

^il^f^ 13 8: Boc-N-Me-Tle-OH 



Reactionl 




1 


Boc-Tle-OH 
(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


DMF 
(ml) 


Reaction 
time (hr) 


Product 


Amount 
(g) 


1.000 


2.70 


0.865 


18.00 




Boc-N-Me-TIe-OMe 




Reaction2 






1.180 J 


Boc-N-Me- 
Tle-OMe (g) 


NaOH 
(g) 


MeOH 
(ml) 


H 2 0 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 

(g) 


1.180 


0.550 


10.00 


2.00 


22 


MC:MeOH=:10:l 


0.900 
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A 9 iZ, MMffl 1 3 8 ~ 1 6 5 (D-gfiLT,*— A£^To 
9 : 1 3 8 ~ 1 6 5 <D-&n&X3r—& 

[ Bu tBu 
T4 fV H ^-OH 

Me O CMPI. Et 3 N Me O a)TFA, MC 



m JL CMPI Et 3 N Me O f ^ a)TFA, MC Me 0 

l8oco r2 , N ^OH-— *- pocor2] . Nr A^NH 2 . pdCata|y £ HN^^NH, 

React,on1 R Me O ' Reaction2 R Me O 

n ~28 I-al38-165 I-bl38-165 

p. j B " tBu 

piorP4 *y\ nr Vi r*V 

CMPI - E» 3 N Me 0 a)TFA,MCor kA Me XJ 
I-cl38~165 



Igl) 

^niT4, 1-12 8MCMP I OTHF^tMTTTEA 

*7A^D?h^7^ (<>U*y;i/) TriSlTI-al3 8~165^#fc 0 
IS 2 - a ) 

fcfom.&MJ£mmLfr'&, fiSfDNaHC0 3 7fc»?&*j!)PA*jftiL, SE&x^T 
112-b) 



301 



PCT/JPOO/00444 



113) 

itS® I -b 1 3 8-1 6 5, it^P l^TMP 4RZSCMP I (DTHFm 

3 8-1 6 5 
I@4-a) 

9 \Zft~DT€>f&2tltc<t&®<D&mMM$:, SD-138-D-1 

6 5 il^To 

■T. #J;tkt mmmi 5 0AOMtt Phe(4-F)-iV-Me-Ala(P-CF3)-iV-Me-Tyi(3-tB 
u)-NH 2 ©fgffl»tt^^b, «^1 5 0B©fc£tttt Phe(4-F)-AT-Me-AlaO- 
CF 3 )-AT-Me-Tyr(3-tBu)-NH 2 ®i&ffitt£te# £^To 
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SD-1 38 
MMM 13 8 

Phe(4-F)-N-Me-Abu-N-Me-Tyr(3-tBu)-NH 2 



R 


Et 


Reaction! 






Compound 
T4 (g) 


Compound 
H(g) 


CMP] 
(8) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.800 


0.960 


0.980 


0.90 


30.00 


12 


nHx:EA=l:2 


I-al38 


1.420 


Reaction2-b 












Compound 
I-al38(g) 


Pd/C 
(E) 


McOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


1-400 


0.430 


28.00 


2 


MC:MeOH 
= 15:1 


l-bl38 


0.950 


Reaction3 








Compound 
I-bl 38(g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.890 


0.860 


0.780 


0.70 


5.00 


72 


nHx:EA =1:1 


I-cl38 


0.720 


Reaction4-a 












Compound 
I-cl38(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.720 


1.80 


9.00 


3 


MC:MeOH= 
15:1 


0.420 


17.07 


ESI-MS(M*+1):515 




lH-NMR(CD 3 OD):(two rotarncrs) 6 0.55 and 0.88(3H, t, J-7.2-7.6Hz). 1.39 and 1.44(9H, s), 1.56-1.85(2H. m), 2.23, 2 62 " 
2.91 and 2.98(6H, s), 2.56-3.01<4H t m), 3.26(1H, dt, J=3.0-4.7, 13.9-15.4Hz), 3.78 and 3.97(1H, dd, J=8.4 t 5.1Hz) 5 28 and 
5.55(1H, dd, .U7.8-11.6, 4.8-6.0Hz),6.59 and 6.74(1H, d t J=8.0Hz), 6.69-7.30(6H, m) 
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B.D- 13 9 

nmm 1 3 9 

Phe(4-F)-N-Me-D-Abu-N-Me-Tyr(3-tBu)-NH 2 



R 


Et:D 


Reaction 1 






Compound 
T4 (g) 


Compound 
12(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0-770 


0.800 


0.950 


0.85 


60.00 


12 


nHx:EA =1:2 


I-al39 


1.100 


Reaction2-a 








Compound 
I-al39(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.100 


4.90 


26.00 


1 


MCMeOH 
=8:1 


I-D139 


0.770 


Reaction3 








Compound 
I-b 139(g) 


Compound 
Pl(g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.770 


0.750 


0.670 


0.60 


44.00 


72 


nHx:EA=l:2 


I-cl39 


1.310 


Reaction4-a 










Compound 
I-cl39(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


1.300 


4.20 


21.00 


2 


MC:MeOH= 
15:1 


0.620 


19.96 


ESI-MS(M*+1):515 




1H-NMR(CD 3 0D): b 0.48(3H, t, J=7.5Hz), 1.36(9H, s), 1.38-1.43(2H, m), 2.59 and 2.87(3H, s), 2.73(1H, dd, J=13.2, 7.5 Hz), 
2.8l-2.92(2H, m), 3.02 and 3.14(3H, s), 3.37(1H, dd, J*I5.0,6.1Hz), 3.93(1H, t, J=6.8-7.1Hz), 4.82(1H, t, J=7.7Hz), 5.34(1H, ' 
brs),S.50(lH, dd, J=U.3, 5.9Hz), 6.42(1H, brs),6.57(lH, d, J=7.8Hz), 6.88(1H, dd, J=7.7, 2.0Hz), 6.96(2H t J=8 6Hz) 
7.08(1 H, d, J=2.3Hz), 7.13(2H. m) 
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^D- 14 0 
MMM 14 0 

Phe(4-F)-N-Me-Nva-N-Me-'iyr(3-tBu)-NH 2 



Reaction! 

Compound 
T4(g) 


Compound 
13 (g) 


CMPI 
(g) 


TEA 
(ml) 


R 
n-Pr 

THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.830 


0.800 


0.847 


0.84 


30.00 


24 


nHx:EA =1:2 


I-al40 


1.372 


Reaction2-b 












Compound 
I-a 140(g) 


Pd/C 
(g) 


McOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(fi) 


1.372 


0.200 


80.00 


2 


MC:MeOH 
= 10:1 


I-b]40 


0.895 


Rcaction3 










Compound 
I-bl 40(g) 


Compound 
P4 (g) 


CMPI 
(£) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.500 


0.480 


0.387 


0.40 


20.00 


16 


nHx:EA =1:2 


I-C140 


0.744 


Reaction4-b 














Compound 
I-cl40(g) 


Pd/C 
(g) 


MeOH 
(mi) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.727 


0.200 


50.00 


2 


MC:MeOH 
= 10:1 


0.450 


19.05 


ESI-MS(M + +1):529 




ih-NMR(CDCI,+CD,OD): (two rotamcrs) & 0.20 and 0.70-1.20(3H. m), 0.65 and 0.75(3H, t, J=6.9H Z ), 1 50-1 70flH ml 

4 2 oh SI; 2 - 3 : "«; 6 H 9C3 - H ; s) d A1 and 2 - 70(2H - m) - 2 - 72(3H * s >* 280 and «^h. ™>> «S ISS' 

4.83(1H, m), 5.84(1H, m), 6.48<1H, d, J=9.69Hz), 6.70-6.82(lH, m), 6.90-7.20(5H, m) 
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SD- 14 1 
14 1 

Phe(4-F)-N-Me-D-Nva-N-Me-Tyr(3-tBu)-NH 2 



Reaction 1 

Compound 
T4(g) 


Compound 
•4(g) 


CMPI 

(g) 


TEA 
(ml) 


R 

n-Pr:D 

THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


n dsn 


0.547 


0.665 


0.70 


20.00 


16 


nHx:EA=l:2 


l-a!41 


0.670 


Reaction2-a 












Compound 
I-al41(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) , 


Column sol. 


Product 


Amount 
(g) 


0.670 
Rcaction3 


1.50 


10.00 


2 


MOMeOH 

=10:1 


I-bl41 


0.500 


Compound 
I-bl41(g) 


P4 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.490 


0.480 


0.387 


0.40 


20.00 


16 


nHx:EA =1:2 


I-C141 


0.680 


Reaction4-b 












Compound 
I-cl41(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.680 


0.100 


20.00 


2 


MCrMeOH 
=10:1 


0.358 


22.27 


ESI-MS(M*+1):529 




iH-lNMK(^l 3+ ^u3Uu;: ( tworotamer S )6 0.65-0.90(2H, m), 0.75(3 H, t, J=6.9Hz), 1.20-1. 50(2 H m) 137andl39f9H o 
5.40(2H, m, brs), 6.40(1H, brs), 6.60(1H, d, J^JHz), 6.37<1H, d, 9.3Hz), 6.90-7. 18(5H, m) 
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D- 14 2 



mn&m 142 

Phe(4-F)-N-Me-Ile-N-Me-Tyr(3-tBu)-NH 2 



Reaction 1 

Compound 
T4 (g) 


Compound 
IS (g) 


CM PI 
(g) 


TEA 
(ml) 


K 

s-Bu 

THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.750 
Rcaction2-b 


1.000 


0.910 


0.83 


19.00 


12 


nHx:EA= 2:3 


I-aJ42 


1.350 


Compound 
I-al42 (g) 


Pd/C 
(g) 


McOH 
(ml) 


Reaction 
lime (hr) 


Column sol. 


Product 


Amount 
(g) 


1.300 
Reaction3 


0.190 


50.00 


2 


MCrMeOH 
=20:1 


I-bl42 


0.920 


Compound 
I-bl42 (g) 


Compound 

pi (e) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.920 
Reaction4-a 


0.830 


0.750 


0.67 


25.00 


12 


nHx:EA=2:3 


I-C142 


1.170 


Compound 
I-cl42(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


1.150 


2.75 


13.00 


3 


MC:MeOH 
=20:1 


0.710 


19.710 


ESI-MS(M*+1):543 




iH-NMR(CDa 3 + CD 3 OD):(iworo t arners)6 0.38, 0.81, 0.85 and 0.88(6H, d, J=6.0-6.iHz), 0.93-1.02(1 H, m), 1 18-1 29flH 
m), 1.34 and 1J9(9H, s), 1.97-2.1 1(1H, m), 2.38-2.93(3H, m), 2.50, 2.86,2.95 and 3 00(6H s) 3H-3i8iiH 1 uo, a 
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WO 00/44770 



^D- 1 4 3 

mmm 1 4 3 

Phe(4-F)-N-Me-D-Ile-N-Me-Tyr(3-tBu)-NH 2 



R 


s-Bu:D 


Reaction 1 


Compound 
T4 (g) 


Compound 
16 (g) 


CMPl 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.420 


0.490 


0.510 


0.46 


10.00 


12 


nHx:EA =2:3 


I-al43 


0.330 


React ion2-a 


Compound 
I-al43 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(E) 


0.310 


0.94 


4.70 


3 


MC:MeOH 
= 10:1 


I-bl43 


0.240 


Reaction3 




Compound 
I-bl43 (g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.240 


0.220 


0.200 


0.18 


6.00 


12 


nHx:EA =2:3 


I-cl43 


0.340 


Reaction4-a 


Compound 
I-cl43 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.330 


1.20 


6.00 


4 


MCrMeOH 
= 10:1 


0.140 


23.200 


ESI-MS(M*+ 


l):543 




1H-NMR(CDC1 3 ): 6 0.27(3H, d, J=6.8Hz), 0.67-0.80(4H, m), 0.88-0.97(lH, m), 1.36(9H, s), 1.74-1.85(1H, m), 
2.71(1H, dd, J=13.9, 7.2Hz), 2.84-3.00(2H, m), 2.96(3H, s), 3.12(3H, s), 3.35(1H, dd, J=14.6, 5.2 Hz), 3.96{1H, t, 
J=7.0Hz), 4.79(1H, d, J=l 1.0Hz), 5.46(1H, dd, J=11.5, 5.4Hz), 5.50(1H, brs), 6.35(1H, brs), 6.58(1H, d, J=8.0Hz), 
6.90-7.05(4H, m), 7.12-7.16(2H, m) 
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PCT/JP00/00444 



R 


i-Bu 


Reaction 1 






Compound 
T4 (g) 


Compound 
17 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0,747 


1.000 


0.910 


0.83 


19.00 


12 


nHx:EA=2:3 


l-al44 


1.320 


Reaction2-b 










Compound 
I-a 144 (g) 


Pd/C 
(g) 


McOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.300 


0.190 


50.00 


2 


MC:MeOH =20:1 


I-bl44 


0.940 


Reaction3 








Compound 
I-bl44 (g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

(g) 


0.940 


0.850 


0.760 


0.69 


25.00 


12 


nHx:EA =2:3 


I-C144 


1.230 


Reaction4-a 








Compound 
I-C144 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


1.210 


2.90 


14.50 


3 


MC:MeOH =20:1 


0.750 


19.380 


ESI-MS(M*+1):543 




lH-NMR(CD 3 OD):(two rotamers) 6 0.66, 0.73, 0.94 and 0.96(6H, d, J=6.0-6.6Hz),l-37 and 1.40(9H, s), 1.40-1.52(2H, m), 1.55- 
1.68(1H, m), 2.26 and 2.65(3H, s), 2.53-2.69(lH, m), 2.69-3.00(lH, m),2.86 and 3.00(3H, s), 3.09-3.29(lH, m),3.72-3.78 and 
3.90-3.94(lH, m), 4.56-4.64(lH, m),4< 94-5.06(1 H, m), 5.39-5.52(lH, m), 6.55-6.78(2H, m), 6.94-7.30(5H, m) 



WO 00/44770 



^D- 14 4 
MMM 14 4 

Phe(4-F)-N-Me-Leu-N-Me-Tyr(3-tBu)-NH, 
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PCT/JPOO/00444 



f§D — 1 4 5 
MMM 14 5 

Phe(4-F)-N-Me-D-Leu-N-Me-Tyr(3-tBu)-NH 2 



Reaction 1 






R ' " ■ 1 

i-Bu:D " 


Compound 
T4 (g) 


Compound 
18 (g) 


CMPI 
<g> 


TEA 
(ml) 


THF 

(ml) 


Reaction timi 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.810 
Rcaction2-a 


0.960 


1.000 


0.91 


25.00 


12 


nHx:EA=2:3 


I-aI45 


1.450 


Compound 
I-al45 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(tar) 


Column sol. 


Product 


Amount 
(g) 


1.430 
Reaction3 


4.60 


23.00 


3 


MCrMeOH =5:1 


1-6145 


1.140 


Compound 
I-D145 (g) 


Compound 
PI (g) 


CMPI 
(E) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.140 
Reaction4-a 


1.010 


0.910 


0.83 


25.00 


12 


nHx:EA=2:3 


I-cI45 


0.940 


Compound 
I-C145 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0,920 


2.20 


11.00 


3 


MCrMeOH =5:1 


0.60 


21.40 


ESI-MS(M + +1):543 
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WO 00/44770 



PCT/JPOO/00444 



^D- 14 6 

mmm 1 4 6 

(2S)-2-[(2S)-2-amino-3^4-fluorophenyl)-N-methylpropanoylamino)-N-{(lS> 
2-[3-(tert-but y l)-4-hydroxyphenyl]-l-carbamoylethyI}-N-meth y lpent-4-ena m ide 



Reactionl 






R 1 

Ally! ~ 


Compound 
T4 (g) 


Compound 
19 (g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.573 
Reaction2-a 


0.630 


0.700 


0.64 


14.00 


12 


nHx:EA=2;3 


I-al46 


0.900 


Compound 
I-al46 (g) 


TFA 
(mi) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.870 
Rcaction3 


2.90 


14.0 


3 


MC:MeOH = 10:l 


I-bl46 


0.660 


Compound 
I-bl46 (g) 


Compound 
PI (g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.660 


0.620 


0.560 


0.51 


17.00 


12 


nHx.EA =2:3 


I-cl46 


0.570 


Rcaction4-a 












Compound 
I-C146 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.550 


1.35 


5.40 


3 


MC:MeOH=10:l 


0.36 


17.750 


ES1-MS(M + +1):527 






3>: (tW ° r0tamcrS > 6 °-97-1.04(l/2H, m), 1.34 and 1.36(9H, s), 2.I2-2.24(l/2H, m), 2.32-2.75(2H, m), 2 34 
h ( , <;1'^ 2 99 , (2H - m) * 2 97<3H * S> ' 3 - 07 - 3 ' 18 ( 1H . ™>. 3-62-3.66 and 3.83-3.87(1 H, m). 4.80-5.09 3H m 5 25- 
f„d r^nu /; f ( i H o* j- 35 - 5 - 4 ^^. m), 5.39<1H, brs), 6.06(0.5H, brs), 6.41 and 6.58<1H, d J=8.2 and 8 0Hz" 6 74 
and 6.83(IH, dd, J=7.9, 1.9Hz), 6.92-7.00(2H f m), 7.03-7. 14(3H, m), 7.36(1/2H, brs) 
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PCT/JP00/00444 



^D- 1 4 7 
MUfaM 14 7 

(2R)-2-[(2S)-2-amino-3-(4-fluorophenyl)-N-methylpropanoylamino]-N-{(lS)- 
2-[3-(tert-butyl)-4-hydroxyphenyl]-l-carbamoylethyl}-N-methylpent-4-enamide 



Reaction 1 






R " " ' " 1 

AIlyl:D 


Compound 


Compound 

liU (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.180 
Reaction2-a 


1.300 


1.440 


1.30 


30.00 


12 


nHx:EA =1:1 


I-al47 


0.340 


Compound 
I-al47(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.330 


1.10 


5.00 


3 


MC:MeOH=7:l 


I-bI47 


0.270 


Reaclion3 










Compound 
r-bl47 (g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.270 
Reaction4-a 


0.240 


0.220 


0.30 


6.00 


12 


nHx:EA =2:3 


I-cl47 


0.370 


Compound 
I-C147 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.350 


1.30 


5.00 


3 


MC:MeOH=7:l 


0.24 


20.320 


ESl-MS(MVl):527 






. ,7, , oo , 6 1 ' 35(9H ' ^ 1 "' 2A6 ^ m >> 2.64-2.72(lH, m), 2.79-2.89(2H, m), 2.87(3H, s), 2.97(3H, s), 3 31(1H d 
^ 3 / ^ ^ 3 : 90(1H - <> S = 10H ^ 4.87^93(2H. »). 5.01(1H, dd, J=9.0, 6.7Hz), 5.16-5.291H, m , 5.44(1H dd 2 J 
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WO 00/44770 



PCT/JP00/00444 



SD- 14 8 

mmm us 

Phe(4-F)-N-Me-Leu( 7 -Me)-N-Me-Tyr(3-tBu)-NH 2 



R 


neo-Pent 


Reaction 1 






Compound 
T4 (g) 


Compound 

ni(g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.630 


0.780 


0.770 


0.35 


25.00 


48 


nHx:EA =1:2 


I-al48 


0.850 


Reaction2-a 










Compound 
I-a 148(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.800 


2.50 


12.50 


4 


MC:MeOH=9:l 


I-bl48 


0.600 


React ion3 










Compound 
I-bl48(g) 


Compound 
P4 (g) 


CMPI 
(g> 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.600 


0.580 


0.470 


0.42 


30.00 


12 


nHx:EA:MC 
= 1:2:1 


I-C148 


0.950 


Rcaction4-b 










Compound 
I-cl 48(g) 


Pd/C 
(g) 


McOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.950 


0.140 


13.00 


3 


MC:MeOH=20:l 


0.58 


20.96 


ESI-MS(M*+1):557 




lH-NMR(CD 3 OD):(two rotamcrs) 5 0.71 and 0.99(9H, s), 1,43 and 1.46(9H, s), 1.28-1.40(2H, m), 2 43 *> 81 2 97 and 
3.07(6H. s), 2.23-3.04<4H, m), 3.25-3.28(lH, m), 3.79(2/3H, m), 3.92<1/3H. dd t 1*9.8, 4.6Hz) t 5.58 and5.53(lH, dd 
J=6.9-8.2, 4.8-6.9HZ), 6.61 and 6.80(1 H, d, J=8.2Hz), 6.74-7.37(6H, m) 
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rr\J VU/44//U 



PCT/JPOO/00444 



SD- 1 4 9 
MH&M 14 9 

Phe(4-F)-N-Me-D-Uu( r -Me)-N-Me-Tyr(3-tBu)-NH 2 



Reaction 1 

Compound 
™(g) 


Compound 


CMPI 

(g) 


ne 

TEA 
(ml) 


oPent:D 

THF 
(ml) 


Reaction time 
(hr) 


Column so). 


Product 


Amount 

(g) 


0.800 
Reaction2-a 


0.990 


0.980 


0.90 


30.00 


12 


nHx:EA=l:2 


I-al49 


1.250 



3.90 



19.50 



Column sol. 



Product 



0.99 



Compound 
I-bl49(g) 

1.000 


Compound 
(g) 
0.970 


CMPI 

(g) 
0.780 


TEA . 
(ml) 

0.71 


THF 
(ml) 
50.00 


Reaction time 
(hr) 

5 


Column sol. 
nHx;EA=l:2 


Product 
I-cl49 


Amount 
(g) 


Reaction4-b 
Compound 
I-cI49(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Colu 


mn sol. 


Amount 
(g) 


HP 
m 


1.500 

LC 
n 


1.500 
ESI-MS(M + +1 


0.230 
):557 


20.00 


2 


MC:MeOH=20:l 


0.83 


22.63 
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WO 00/44770 



PCT/JPOO/00444 



iSD — 1 5 OA 

mmm i s o a (i ess po iar) 

Phe(4-F)-Ar-Me-Ala(p-CF 3 )-yV-Me-Tyr(3-tBu)-NH, 



Reactionl 




R " ' ~ -| 

CH 2 CF 3 :m> mixture 


Compound 
T4(g) 


Compound 
"3(g) 


CMPI 

(g> 


1KA 
(ml) 


THF 
(ml) 


Reaction tim 
(hr) 


c 

Column sol. 


Product 


Amount 
(E) 


0.500 


0.560 


0.560 


0.51 


20.00 


5.000 


nHx:EA=l:l 


I-al50 


0.980 


Reaction2-b 












Compound 
I-al50(g) 


PdC 
<g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.980 


0.500 


20.00 


2 


MCMeOH=15:l 


I-bl50A 


0.360(1 ess polar) 


Reaction3 












I-bl50B 


0.280(more polar) 


Compound 
I-bl50A(g) 


Compound 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.360 
React ion4-b 


0.310 


0.270 


0.27 


15.00 


12 


nHx:EA=l:l 


I-C150A 


0.32 


Compound 
I-cl50A(g) 


PoVC 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.310 


0.150 


10.00 


2 


EA:MeOH=15:l 


0.200 


18.66 


ESI-MSCNf+1): 569 






. o^f? * L3S ^ L41(9H * 2* Z56 ' 291 > "d 2.99(6H, s), 238-3.G3(4H, m) 3 25 and 3 31HH. d 
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^ WWII / / V 



PCT/JPOO/00444 



SD- 1 5 OB 

1 5 0 B (more polar) 
Phe(4-F)-N-Me-Ala(P-CF 3 )-N-Me-T y r(3-tBu)-NH, 



Reaction3 

Compound 
I-bl50B(g) 


Compound 
P4(g) 


CMPI 

(g) 


Or 

TEA 
(ml) 


R 

tCF^UD-mixti 

THF 
(ml) 


ire 

Reaction time 
(hr) 


Column sol. 


Product 


Amount 

(g) 


0.270 
Reaction4-b 


0.240 


0.200 


0.20 


15.00 


1100 


nHx:EA=l:l 


I<150B 


0.300 


Compound 
I<150Bfe) 


Pd/C 
(g) 


. MeOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.300 


0.150 


10.00 


2 


EA:MeOH=20:l 


0.170 


21.51 


ESI-MSCM'+l): 569 






V , ™ ^ ):(tW ° 6 1 - 40(9HL S) ' 219 -^2H m), Z73 and 2.76(1* d, J=7 0Hz) 2 89f 3H s) ? 92 2 OfiM H 
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WO 00/44770 



PCT/JP00/00444 



^D- 15 1 
M1&M 15 1 

Phe(4-F)-N-Me-Chg-N-Me-Tyr(3-tBu)-NH 2 



R 


c-Hex 


Reaction 1 






Compound 
T4(g) 


Compound 
114(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.290 


1.500 


2.650 


1.45 


30.00 


20 


nHx:EA=l:l 


I-al51 


0.700 


Rcaction2-a 








Compound 
I-al5l(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(£) 


0.700 


4.00 


20.00 


4 


MC;MeOH=20:l 


I-bI51 


0.400 


Reaction3 








Compound 
I-bl51(g) 


Compound 
Pl(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.400 


0.380 


0.760 


0.41 


20.00 


20 


nHx:EA=l:l 


I-C151 


0.500 


Reaction4-a 








Compound 
I-cl51(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 

(g) 


HPLC 
min 


0.500 


4.00 


20.00 


4 


MC:MeOH =20:1 


0.400 


20.140 


ESI-MS(M + +1): 569 




1H-NMR(CDCI 3 ): (two rotamers) 6 0.72-1.68(10 H, m), 1.35 and 1.40(9H, s), 1,82-2.10(1H, m), 2.30-2.65(1 H, m), 
2.52(3H,s), 2.70-2.90(lH, m), 2.75(3H, s), 2.75-2.90(lH. m), 3.05-3.40(3H, m), 3.60-3.85(lH, m), 5.05-5.20QH m) 6 35- 
6.75(2H, m), 6.75-7.20(5H, m) ' 
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mmm 152 

Phe(4-F)-N-Me-D-Chg-N-Me-Tyr(3-tBu)-NH 2 



R 


c-Hex:D 


Reaction 1 


Compound 
T4(g) 


Compound 
115(g) 


CMPI 

(g) 


TEA 
(ml) 


THF 

(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.600 


0.620 


1.520 


0.69 


20.00 


20 


nHx:EA=l:l 


I-al52 


0.540 


Reaction2-a 


Compound 
I-al52(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol 


Product 


Amount 
(g) 


0.540 


3.00 


15.00 


4 


MC:MeOH =20:1 


I-bl52 


0.250 


Reactions 


Compound 
I-bl52(g) 


Compound 
Pl(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

(g) 


0.250 


0.240 


0.470 


0.26 


15.00 


20 


nHx:EA=l:l 


I-cl52 


0.3S0 


Reaction4-a 


Compound 
I-cl52(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.350 


3.00 


10.00 


4 


MQMeOH =20:1 


0.27 


22.040 


ESJ-MS(M + +1): 569 


1H-NMR(CDQ3): (two rotamers) 6 0.65-I/70(11H, m), 1.38(9H, s), 2.15-2.35(1H, m), 2.25(3H, s), 2.75-3.05(lH, m), 
2.95(3H, s), 3.10-3.25(3H, m), 5.20-5.27(2H, m), 5.55-5.65(lH, m), 6.15-6.25(2H, m), 6.54 and 6.57(2H, d, J=8.4 Hz), 6.75- 
6.95(1H, m), 7.05-7.l5(2H, m) 



318 



WO 00/44770 



PCT/JP00/00444 



1 5 3 

nmm 1 5 3 

Phe(4-F)-N-Me-Cha-N-Me-Tyr(3-tBu)-NH 2 



R 


CH 2 c-Hcx 


Rcaciionl 






Compound 
T4 (g) 


Compound 
116(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.950 


1.300 


1.150 


1.10 


38.00 


15 


nHx:EA = l:l 


I-al53 


1.600 


Reaction2-a 










Compound 
I-al53(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


1.600 


4.80 


24.00 


3 


MC:MeOH =20:1 


I-bl53 


0.840 


Reaction3 








Compound 
I-bl53 (g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.840 


0.680 


0.620 


0.60 


20.00 


15 


nHx:EA=l:l 


I-C153 


1.100 


Reaction4-a 








Compound 
I-cl 53(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


1.100 


2.40 


12.00 


3 


MCrMeOH =30:1 


0.50 


21.154 


ESI-MS(M*+1): 583 




lH-NMR(CDClj): (two rotamcrs) 6 0.09-1.88(13H, m), 1.35 and 1.26(9H, s), 2.32-2.80(2H, m), 2.46 and 2.74(3H, s), 
2.83-3.27(3H, m), 2.99 and 3.03(3H, s), 3.59-3.73 and 3.81-3.95(1H, m), 4.62-4.74 and 5.1 1-5.25(1H, m), 5.27-5.59(2H, 
m), 6.08(1/2H, brs), 6.44 and 6.63(1H, d, J=7.9-8.3Hz), 6.77 and 6.87(1H, dd, J^7.2-7.5 1.8-1.9Hz), 6.92-7.20(5H m) 
7.59(l/2H,brs) ' 
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jrCl/JfUU/UU444 



ID- 1 5 4 

nmm 1 5 4 

Phe(4-F)-N-Me-D-Cha-N-Me-Tyr(3-tBu)-NH 2 



R 


CH 2 c-Hcx:D 


Reaction 1 






Compound 
T4(g) 


Compound 
117(g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.730 


1.000 


0.900 


0.80 


29.00 


15 


nHx:EA=l:l 


I-al54 


1.200 


Reaction2-a 








Compound 
]-al54(g) 


ifrA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.200 


3.60 


18.00 


3 


MOMeOH =20:1 


I-bl54 


0.740 


Rcaction3 








Compound 
l-bl54(g) 


Compound 
Pl(g) 


CMPI 
(g) 


TEA 
(mi) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

(g) 


0.740 


0.600 


0.540 


0.50 


17.00 


15 


nHx:EA=l:l 


I-cl54 


0.900 


Reaction4-a 










Compound 
I-C154 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.900 


2.00 


10.00 


3 


MOMeOH =30:1 


0.24 


25.144 


ESI-MS(M + +1): 583 




1H-NMR(CDQ 3 ): 6 0.62- 1.37(1 3 H, m), 1.37(9H f m), 2.67-3.10(7H, m), 2.88(3H, s), 2.97(3H, s), 3.30 and 3.35(1H, d 
J=3.3-3.4Hz), 3.95(1H, t, J=6.9Hz), 5.04 and 5.08(1H, d, J=4.2-4.5Hz), 5.43 and 5.47(1 H, d, J=5.4-5.8Hz), 5.52(1H brs) 
6.37(1H, brs), 6J>8(1H, d, J=7.9Hz), 6.79-7.09(4H, m), 7.1 1(1H. d, J=5.2Hz), 7.14(1H, d, J=5.4Hz) ' 
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WO 00/44770 




PCT/JPOO/00444 



ID- 15 5 

mmw 1 5 5 

Phe(4-F)-N-Me-Phe-N-Me-Tyr(3-tBu)-NH 2 



R 


CH 2 Ph 


Reaction 1 


Compound 
T4(g) 


Compound 
118(g) 


CMPJ 

(g) 


TEA 
(ml) 


THF 

(mi) 


Reaction time 
(hr) 


Column sot. 


Product 


Amount 
(g) 


0.800 


1.000 


1.230 


0.89 


20.00 


20 


nHx:EA =1:1 


I-al55 


1.390 


Reaction2-b 


Compound 
I-al55(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


1.390 


0.300 


20.00 


20 


MC:MeOH =20:1 


I-b 155 


0.840 


Rcaction3 


Compound 
I-b 155(g) 


Compound 
Pl(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.770 


0.710 


0.720 


0.52 


15.00 


20 


nHx:EA=l:l 


I-cl55 


0.997 


Reaction4-a 


Compound 
l-cl55(g) 


TFA 
(m!) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.997 


3.00 


10.00 


4 


MC:MeOH=20:l 


0.68 


19.710 


ES1-MS(M*+1): 577 


lH-NMR(CDCl 3 ):(two rotamcrs) 5 1.40 and 1.42(9H. s), 2.54(3H, s), 2.61-3.04(5H, m), 3.15-3.39(4H, m), 3.67-3.85(lH, m), 
5.32-5.72(2H, m), 6.57-6.72(lH, m), 6.98-7.29(l0H, m) 
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WO 00/44770 



PCT/JPOO/00444 



SD- 1 5 6 
Mft&M 15 6 

Phe(4-F)-N-Me-D-Phe-N-Me-Tyr(3-tBu)-NH 2 



Reaction 1 

Compound 
T4(g) 


Compound 
"°(g) 


CMPJ 

(g) 


TEA 
(mi) 


R 

CH 2 Ph:D 

THF 

(ml) 


Reaction tim< 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.800 
Reaction2-a 


0.800 


1.230 


0.89 


20.00 


20 


nHx:EA=l:l 


I-al56 


1.140 


Compound 
l-al56(g) 


TFA 
(mi) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


1.140 
Reactions 


3.00 


10.00 


4 


MCMeOH =20:1 


I-bl56 


0.990 


Compound 
I-bl56(g) 


Compound 
Pl(g) 


CMPJ 
(g) 


TEA 
(mi) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.770 
Reaction4-a 


0.710 


0.720 


0.52 


20.00 


20 


nHx:EA=l:l 


I-cl56 


0.960 


Compound 
I-cl56(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.960 


3.00 - 


10.00 


4 


MCMeOH =20:1 


0.73 


21.960 


ESI-MS(M + +1): 577 






4 150H L> 6 7S ^nu 9H ; S l'^- 2 65m ' ^ 2 - 97 - 3 25 < 2H ' «* 3JHCSH.X MS0H. s), 3.32-3. 51 (3H. m), 4.0!- 

4.l5(lH,m), 6.75-6.80(1 H,m), 6.82-7.45(lH, m) 
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WO 00/44770 PCT/JPOO/00444 



^D- 15 7 

mmm 157 

Phe(4-F)-N-Me-Phe(4-F)-N-Me-Tyr(3-tBu)-NH 2 



R 


CH 2 Phe(4-F) 


Reaction 1 




Compound 
T4(g) 


Compound 
120(g) 


CMP1 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.960 


1.370 


1.180 


1.10 


38.00 


15 


nHx:EA=l:2 


l-al57 


1.880 


Reaction2-a 




Compound 
I-al57 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


1.880 


5.40 


27.00 


3 


MCMeOH =20:1 


l-bl57 


1.220 


Rcaction3 


Compound 
I-bl57(g) 


Compound 
PI(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.220 


0.780 


0.710 


0.60 


23.00 


18 


nHx:EA=l:2 


I-C157 


1.550 


React ion4-a 






Compound 
I-cl 57(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


1.550 


3.30 


16.00 


3 


MCMeOH =20:1 


0.73 


21.035 


ESI-MS(M + +1): 595 


1H-NMR(CDC1 3 ): (two rotamers) 6 1.28 and 1 35(9H, s), 2.30-3.25(12H, m), 2.38 and 2.56(3H, s), 2.86 and 2.99(3H, s), 3.49- 
3.72(1H, m), 4.84-5.17(lH t m), 5.18-5.41(2H, m), 5.5 1-5.78(1H, m). 6.38 and 6.43(1H, d, J=.8.3Hz), 6.60-7.23(10H, m) 
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WO 00/44770 



PCT/JPOO/00444 



^D- 1 5 8 
15 8 

Phe(4-F)-N-Me-D-Phe(4-F)-N-Me-Tyr(3-tBu)-NH 2 



Reaction! 

Compound 
T4(g) 


Compound 
121(g) 


CMPI 
(g) 


C 

TEA 
(ml) 


R 

:H 2 Phe(4-F):D 

THF 

(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.700 


1.000 


0.850 


0.80 


27.00 


18 


nHx:EA=l:2 


I-al58 


1.120 


Reaction2-a 












Compound 
I-al58(g)~ 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time~(hr) 


- Column sol. 


Product 


Amount 
(g) 


1.120 
Reaction3 


3.30 


16.50 


3 


MCMeOH =20:1 


I-bl58 


0.880 


Compound 
I-b 158(g) 


Compound 
PI (g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.880 
Reaaion4-a 


0.560 


0.500 


0.50 


16.00 


15 


nHx:EA=l:2 


I-cl58 


0.900 


Compound 
I-C158 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.900 


2.00 


10.00 


3 


MCMeOH =20:1 


0.30 


23,049 


ESI-MS(M + +1): 595 






iT^T^T 1 rotamefS) ' lM 13 Jm S) ' 23S - Z51 W "ft 2-53-2.82(5H, m), 2.86QH, s), Z88(3hTs), 3 04- 
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WO 00/44770 



^D- 15 9 
M1&M 15 9 

Phe(4-F)-N-Me-Phe(4-Cl)-N-Me-Tyr(3-tBu)-NH 2 



R 


CH->Ph(4-Cl) 


Reaction 1 






Compound 
T4 (g) 


Compound 
122 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.080 


1.630 


1.330 


0.91 


20.00 


16 


nHx:EA=l:l 


l-a!59 


2.000 


Reaction2-a 










Compound 
I-al59(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


2.000 


5.60 


25.00 


1 


MCrMeOH =20:1 


I-bl59 


1.13 


Rcaction3 






Compound 
1-0159 (g) 


Compound 
Pl(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.130 


0.861 


0.777 


0.53 


20.00 


3 


nHx:EA=l:l 


I-cl59 


0.908 


React ion4-a 








Compound 
J-cl 59(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.908 


1.96 


10.00 


3 


MC.MeOH =20:1 


0.625 


21.59 


ES1-MS(M + +1);612 




1H-NMR(CDC1 3 ): (two rotamcrs) d 1.28 and 1.35(9H,s), 2.38 and 2.55(3H, s) f 2.40-3.32(6H, m), 2.85 and 3.0(3H s) 3 56 and 
3.72(1H, t, J = 8.8Hz), 4.92(2/5H, m), 5.20-5 .50(5/2H, m), 5.60 and 5.78(3/5H, brs), 6.35-7.40(25/2H, m) 
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B.D-1 6 0 

nmm 1 6 o 

Phe(4-F)-N-Me-D-Phe(4-Cl)-N-Me-Tyr(3-tBu)-NH 2 



R 


CH 2 Ph(4-Cl):D 


Reaction 1 






Compound 
T4 (g) 


Compound 
122 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.519 


0.781 


0.639 


0.44 


10.00 


16 


nHx:EA=l:l 


I-al60 


0.947 


Rcaction2-a 










Compound 
I-al60(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

(g) 


0.947 


5.60 


15.00 


1 


MC:MeOH =20:1 


I-D160 


0.624 


Rcaction3 








Compound 
1-5160 (g) 


Compound 
PI (g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.130 


0.476 


0.430 


0.30 


15.00 


3 


nHx:EA=l:l 


I-cl60 


0.46 


Rcaction4-a 












Compound 
l-cl 60(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(S) 


HPLC 
min 


0.460 


1.00 


5.00 


3 


MC:MeOH =20:1 


0.300 


19.53 


ESt-MS(M*+l):6l2 




1H-NMR(CDC1 3 ): d 1.35(98,5), 1.30-2.96(5H. m), 2.88<3H, s), 2.89(3H, s), 3.03-3.35(1 H, m), 3.83(3/4H, m), 5.29(2H, s), 
5.43(6/4H. m), 6.20(3/4H, brs), 6.52(1H, d, J=8.8Hz), 6.78(1H, d, J=8.8Hz), 6.90-7 .32(10H, m) 
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WO 00/44770 



PCT/JP00/00444 



iD-16 1 

mmm 1 6 1 

Phe(4-F)-N-Me-Tyr-N-Me-Tyr(3-tBu)-NH 2 



R 


CH,Ph(4-OH) 


Reaction 1 






Compound 
T4 (g) 


Compound 
124 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(B) 


1.300 


2.600 


1.730 


1.09 


30.00 


3 


nHx:EA=l:l 


I-al6l 


2.610 


Rcaction2-a 










Compound 
l-al6l(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


2.610 


6.47 


33.00 


3 


MOMcOH =20:1 


I-bl61 


1300 


Rcaction3 










Compound 
I-bl61 (g) 


Compound 
P4 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.300 


1.200 


0.964 


0.70 


30.00 


3 


nHx:EA=l:l 


I-cl61 


1.880 


Rcaction4-b 












Compound 
I-cl 61(g) 


Pd/C 
(g) 


McOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


1.880 


0.282 


40.00 


3 


MOMeOH =20:1 


0.500 


17.94 


ESI-MS(M*+1);593 






IH-NMR(CU 3 UL>): (two rotamers) d 1 .41 and 1.42(9H,s). 2.32 and 2.39(3H, s), 2.90 and 3.07(3H, s), 2.59-3 50(7H m) 3 72 
and 3.85(1/2H, m), 5.05 and 5.30(1/2H, m), 5.60(1 H. m), 6.50-7.43(1 1H, m) 
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nmm 1 6 2 

Phe(4-F)-N-Me-D-TyT-N-Me-Tyr(3-tBu)-NH 2 



R 


CH 2 Ph(4-OH):D 


Reaction 1 






Compound 
T4 (g) 


Compound 
125 (g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.920 


2.000 


1.220 


0.77 


30.00 


3 


nHx:EA=l:l 


I-al62 


1.550 


Reaction2-b 








Compound 
I-a 162(g) 


Pd/C 
(g) 


McOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


. Product 


Amount 
(g) 


1.550 


0.233 


20.00 


12 


MGMeOH =20:1 


I-bl62 


0.977 


Rcaction3 








Compound 
f-bl62 (g) 


Compound 
P4 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.977 


1.080 


0.871 


0.64 


20.00 


3 


nHx:EA=l:l 


I-C162 


1.330 


Rcaction4-b 










Compound 
I-cl62(g) 


Pd/C 
(g) 


McOH 
(ml) 


Reaction time 
(hi) 


Column sol. 


Amount 
(g) 


HPLC 
min 


1.330 


0.200 


30.00 


3 


MOMeOH =20:1 


0.500 


18.54 


ESl-MS(M*+l):593 




1H-NMR(CD 3 0D): 6 1.45(9H,s). 2.42-2.75(4H, m), 3.02(3H, s), 2.34-3.15(2H, m), 3.32(l/5H f dd ( J =7.6, 8.8Hz), 4.03(4/5H t 
J=8.8Hz), 5.42-5.65(2H, m) f 6.65-7.25(12H, m) 
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WO 00/44770 



PCT/JP00/00444 



SD- 16 3 

mmm 1 6 3 

Phe(4-F)-N-Me-AIa( j3 -2-thienyl)-N-Me-Tyr(3-tBu)-NH 2 



R 


CH 2 (2-Thienyl) 


Reaction 1 






Compound 
T4 (g) 


Compound 
126 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.670 


0.916 


0.820 


0,56 


20.00 


16 


nHx:EA=l:l 


I-al63 


1.280 


Reaction2-a 






Compound 
I-al 63(g) 


TFA 
(ml) 


MC 
(mi) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.280 


3.80 


19.00 


3 


MCrMeOH =20:1 


I-D163 


0.513 


Reaction3 


Compound 
J-bl63 (g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(mi) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

(g) 


0.513 


0.418 


0.379 


0.30 


20.00 


3 


nHx:EA=l:l 


I-C163 


0.587 


React ion4-a 






Compound 
I-cl 63(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.587 


1.32 


10.00 


3 


MCMeOH =20:1 


0.35 


23.7 


ESI-MS(M*+1):583 


1H-NMR(CDC1 3 + CD 3 OD): (two rotamers) 6 1.30 and 1.35(9H,s), 1.80(l/3H, m), 2.25, 2.58 and 2.88, 3.0(6H, s), 2.0-3.25(5H, 
m), 3.35(2/3H, m), 3.60(1H, m), 4.90(1/3H, m), 5.27(2/3H, m), 5.37-5.64(lH, m), 6.40-6.72(2H. m), 6.72-7.20(8H, m) 
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SD- 1 6 4 

%mm 16 4 

Phe(4-F)-N-Me-D-Ala( £ -2-thienyl)-N-Me-Tyr(3-tBu)-NH 2 



R 


CH 2 (2-Thicnyl):D 


Reaction 1 






Compound 


Compound 


CMPI 
(8) 


TEA 
(ml) 


THF 

(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.760 


1.040 


0.930 


0.64 


20.00 


16 


nHx:EA=l:l 


I-al64 


1.430 


Reaction2-a 












Compound 
I-al 64(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
lime (hr) 


Column sol. 


Product 


Amount 
(g) 


1.430 


4.43 


25.00 


3 


MCMeOH =20:1 


I-M64 


0.500 


Rcaction3 










Compound 
I-bl64(g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.500 


0.400 


0360 


0.28 


20.00 


3 


nHx:EA=l:3 


I-cl 64 


0.857 


Rcaction4-a 












Compound 
i-cl 64(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.857 


1.92 


15.00 


3 


MCMeOH =20:1 


0.33 


21.7 


ESI-MS(MVl):583 






1H-NMR(CU<J1 3 ): 6 1.35(9H,s), 2.17-3.20<7H, m), 2.91(3H, s), 2.95(3H. s), 3.28(10* dd, J=15.8, 7.9Hz), 3.85(1/2H t 
J=7.9Hz), 5.35 and 5.45(2H, m), 5.65(1 H, brs), 6.28(2/3H, brs), 6. 4 8- 7. 3 0(28/3 H, m) 
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WO 00/44770 



PCT/JPOO/00444 



1 6 5 
MffiM 1 6 5 

Phe(4-F)-N-Me-AIa(P-c-Pr)-N-Me-Tyr(3-tBu)-NH 2 



R ~ 1 

CHzC-Pr ™ 


Reaction 1 






Compound 
T4 (g) 


Compound 
128(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 

(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.820 


1.100 


1.000 


0.90 


33.00 


17 


nHx:EA=l:l 


I-al65 


1.260 


Reaction2-b 










Compound 
I-al65 (g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

(g) 


1.260 


0.120 


24.00 


3 


MOMeOH =30:1 


I-bl65 


0.600 


Reaction3 










Compound 
I-bl65 (g) 


Compound 
Pl(g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.600 


0.540 


0.490 


0.50 


16.00 


18 


nHx:EA=l:l 


I-cl65 


0.590 


Reaction4-a 












Compound 
I-C165 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.590 


1.40 


7.00 


3 


MC:MeOH =30:1 


0.300 


18.61 


ESI-MS(M + +1): 541 




1H-NMR(cu 3 ul»;: (two rotamers) 6 0.85-0.78(5H, m), 1.39-1.91(2H, m), 1.47 and 1.49(9H, s), 2.34 and 2 69(3H s) 2 49- 
3.38(4H, m), 2.98 and 3.03(3H, s), 3.75-3.48(lH. m), 5.06-5.15 and 5.49-5.67(2H. m), 6.65-6.88(2H, m), 7.04-7.43(5H, m) 
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PCT/JPOO/00444 



1 0 : mkM 16 6^*17 6 <D&ftZ*-& 



5 




I-cl66, I-cl76 



111) 

fb^P4, fb^I29, I 3 O&lXCMP I©THF»«K:?&SITTTE 

Sr^A^O^h^^ (i/WJWT»8bTI-al6 6, I -a 17 
6 £f#fc„ 

Ig2) 

I - a 1 6 6 , 1 -3 1 7 6© *J*tt>mSL\Z 2 N - N a OH £ in X 
SJSMKlN HCl$MpH=3-4l:iIL^ 

T I - b 1 6 6 > I - b 1 7 6 
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WO 00/44770 



PCT/JPOO/00444 



Ii3) 

it-Sty I - b 1 6 6, I - b 1 7 6, ^«!T4XrjCCMP I OTHF^tt: 

l«$^7^^D?h^77^ (v'J*y*;W TfiMBLT I - c 1 6 6, 
I - c 1 7 6 £f#&„ 

IS 4) 

MI-C166, I-cl76©^^/-jmiPd (OH) 2 ^i0^, 
*&3£ffl&TT£i&"T?fllE#L&. Pd (OH) 2 £«£L*:!£K ^^Mi±i!»« 

D - 1 7 6 fl^to 
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M. \^ 1 I 



B.D- 16 6 

•$mm 1 6 6 

Phe(4-F)-N-Me-Phg-N-Me-Tyr(3-tBu)-NH 2 



Reaction 1 




Compound 
»29 (g) 


Compound 
M (g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(mi) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.630 


1.000 


1.170 


1.22 


30.00 


3 


nHx:EA 
=1:1 


I-al66 


1.070 


Reaction2 


Compound 
I-al66(g) 


2N NaOH 
(ml) 


dioxane 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.070 


2.50 


20.00 


3 


MC:MeOH =20:1 


I-bl66 


1.030 


Re act ion 3 


Compound 
1-6166 (g) 


Compound 
T4 (g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

(g) 


1.030 


0.504 


0.668 


0.42 


20.00 


3 


nHx:EA 
=1:1 


I-cl66 


0.595 


Reaction4 




Compound 
I-cl66(g) 


Pd(OH) 2 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.595 


0.100 


10.00 


3 


MC:MeOH =20:1 


0.480 


20.00 


ESI-MS(M + +1):563 


lH-NMR(CD 3 OD): (two rotamers) 5 1.40 and 1.49(9H,s), 2.75 and 2.90(3H, s), 2.95 and 3.15(3H, s), 2.53-3.50(5H, m) 4.12(1H, 
m), 4.74 and 5.32(1 H. m), 6.40-7.58(15H, m) 
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WO 00/44770 



PCT/JP00/00444 



^D- 1 7 6 

umm 1 7 6 

Phe(4-F)-N-Me-D-Phg-N-Me-Tyr(3-tBu)-NH 2 



Reaction 1 






Compound 
130 (g) 


Compound 
(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.646 


2.160 


2.300 


1.45 


20.00 


3 


nHx:EA 
= 1:1 


I-al76 


1.030 


React ion 2 








I-al76(g) 


2N NaOH 
(ml) 


dioxane 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.030 


2.40 


20.00 


3 


MOMeOH =20:1 


I-bl76 


0.540 


Reaction3 








Compound 
I-bl76 (g) 


Compound 
T4 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.540 


0.268 


0.355 


0.22 


10.00 


3 


nHx:EA 
= 1:1 


I-C176 


0.450 


React ion 4 










Compound 
I-cl76(g) 


Pd(OH) 2 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.450 


0.070 


10.00 


3 


MOMeOH =20:1 


0.270 


20.98 


ESI-MS(M*+1):563 




1H-NMR(CJJ 3 UL>): 6 1.46(9H,s). 2.50(3H, s), 2.82(3H, s), 2.72-3.13(3H, m), 3.402H, m), 4.20(1H, m), 5.48(1H, dd, J=13 2 
6.2Hz), 6.25(1H, brs), 635<2H, d, J=8.8Hz), 6.75(lH, d, J=8.8Hz), 6.90(IH, dd, J=8.8, 1.7Hz), 7.05-7.45(8H, m) 
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PCl/jrUU/00444 



X=^-A 1 1 \z, 



'i 1 6 7 - 1 7 1 A ^T. 



1 1 : ^£#| 16 7-171 ©£J5)U*-A 



Me 0 



T1 

^ h CMPI, Et 3 N 

r Reiarom 2 




131-35 

P1 f. 
CMPI, Et 3 N 

„ TH .F 
Reaction3 



H 2l Pd Catalyst ^ Q ^ 

NH2 Reaction2 * "C^n^^ 
o r H o 

I-bl67.~171 





O R " O 
I-cl67~171 



O R 



ISD 

fb^Tl, ffc^I 3 1-13 5&tfCMP I ®THF»ffit;WPTE 
^7A^D7h^7^ (y'J*7-» TISMLTI -a 1 6 7-1 7 1 

/to 



X@2) 

it^l-a 167-17 l<B**y-;i^£Pd/C£flq;SL y*c^gffl^ 
A^D7h^77^ (>>U*y;i,) TiSLTI-bl 6 7-17 1 £f#fc. 



ii3) 

I - b 1 6 7 - 
TTTEASrJOx.^MTj 



171, ffc^fclPl, RZfCMP KDTHFmmiZtitm 
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PCT/JPOO/00444 



U^?^7A^07h^77^ (S^U*y;P) TflMlt I - c 1 6 7~1 
7 1 

Ill 4) 

I - c 1 6 7~ 1 7 1 ©v^OD^^>^^/trJPTTTFA^Jn^.^ 
17 1 \Z^to 
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PCT/JPOO/00444 



tD-16 7 

w&m 16 7 

Phe(4-F)-N-Me-a-Me-Phe-Tyr(3-tBu)-NH 2 



R 


CH 2 Phe 


Reaction 1 




Compound 

11 (g) 


Compound 
131 (g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


' Column 
sol. 


Product 


Amount 
(g) 


0.570 


1.180 


0.900 


0.80 


24.00 


5 


nHx:EA 
=1:2 


I-al67 


0.360 


Rcaction2 










Compound 
I-al67(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(g) 


0360 


0.040 


6.00 


3 


I-bl67 


0.260 


Reaction3 








Compound 
I-bl67 (g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column 
sol. 


Product 


Amount 
(E) 


0.260 


0.420 


0.780 


0.40 


6.30 


120 


nHx:EA 
=1:2 


I-cl67 


0.O60 


Reaction4 










Compound 
I-cl67(g) 


Ih'A 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.060 


0.20 


0,70 


3 


MQMeOH =20:1 


0.01 


21.813 


ESI-MS(MVl):577 




1H-NMR(CDC! 3 ): 6 1.30(3H, s), 1.34(9H, s), 2.37-2.62(3H, m), 2,51(3H, s), 3.07(1H, d, J=14.5Hz) t 3.24-3.41(2H m) 
3.73(1H, t, J=8.3Hz), 4.48-4.57(lH, m), 5.37-5.58(2H, m), 6.50(1H, d, J=9.0Hz), 6.75(1H, d, J-93Hz), 6.77(1H, s), 6.97- 
7.37(9H, m) 
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PCT/JPOO/00444 



^D- 16 8 



mmm 1 6 8 

Phe(4-F)-N-Me-a-Me-Phe-Tyr(3-tBu)-NH 2 :Diastereomeric mixture 



R 


CH 2 Phe:D 


Reaction 1 






Co mpou nd 
Tl (g) 


Pnmnnnnri 

VvWIIipUUIlU 

132(g) 


CMPI 

(g) 


TEA 
(m!) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0390 


0.820 


0.640 . 


0.60 


16.00 


5 


nHx:EA=l:2 


l-al68 


0.670 


Reaction2 












Compound 
I-al68 (g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(g) 


0.670 


0.060 


12.00 


3 


I-bl68 


0.500 


Rcaction3 








Compound 
I-D168 (g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.500 


0.810 


1.400 


1.20 


12.00 


120 


nHx:EA =2:1 


I-C168 


0.210 


Reaction 4 












Compound 
I-C168 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
mm 


0.210 


0.53 


2.60 


3 


MC: MeOH =20:1 


0.070 


20.15/20.93 


ESI-MS(MVl): 577 






IH-NMR(CUC1 5 ): (two rotamers) 6 1.12-1.41<3H, m), 1.35(9H, s), 1.98 and 2.40(3H, s), 2.36(1H, s), 2.46-2.78(2H, m) 2 82- 
3.28(4H, m), 3.42-3.83(2H, m), 4.S2-4.72(1H, m), 5.38-5.56(lH, m), 5.98-6.22(lH, m), 6.61-6.28(2H, m), 6.35-7.38(1 OH, m) 
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PCT/JP00/00444 



^D- 1 6 9 
MMM 16 9 

Phe(4-F)-N-Me-a-Me-Leu-IVr(3-tBu)-NH, 



Reaction 1 






Compound 
Tl (g) 


Compound 
«3 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 

N) 


Reaction 
lime (hr) 


Column sol. 


Product 


Amount 
(g) 


1.560 


1.770 


Z.J1U 


1.68 


60.00 


12 


nHx:EA:MC 
= 1:1.5:1 


l-a!69 


2.390 


Compound 
I-al69(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(g) 


2.390 
React ion3 


0.360 


80.00 


12 


1-0169 


1.490 


Compound 
I-bl69(g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(mi) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


1.490 
Reaction4-a 


1.230 


1.510 


1.10 


78.00 


12 


nHx:EA=l:2 


J-C169 


0.910 


Compound 
I-cl69(g) 


TFA 
(ml) 


MC 
(mi) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.850 


1.30 


1.30 


4 


MCMeOH =25:1 


0.130 


21.50 



ESI-MS(M*+1):343 



tT^ 0 ^ 5 ft ^ tJ,7 ^ 1 ^"''U^0.1 JM.^H,^2^^7(2ti^2T«(3H s) 3 04(1H dd 
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WO 00/44770 




PCT/JP00/00444 



^D- 17 0 

$mm 1 7 o 

Phe(4-F)-N-Me<^Me-D-Abu/fyr(3-tBu)-NH 2 



R 


Et:D 


Reaction 1 




Compound 
Tl(g) 


Compound 
*4(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.147 


0.150 


0.220 


0.16 


3.00 


12 


nHx:EA =1:1 


I-al70 


0.251 


Reaction- 








Compound 
I-a 170(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(g) 


0.250 


0.150 


5.00 


3 


I-bl70 


0.151 


Reactton3 






Compound 
I-b 170(g) 


Compound 
PUg) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.150 


0.18 


0.160 


0.12 


3.00 


16 


nHx:EA=i:l 


I-cl70 


0.145 


React ion4 








Compound 
I-cl70(g) 


TFA 
(m!) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.140 


0.60 


3.00 


2.5 


EA:MeOH =20:1 


0.075 


19.5 


ESI-MS(M + +1):515 




1H-NMR(CDC1 3 ): S 0.57(3H, t, J=7.6Hz), 1.21(3H, s), 1.37(9H, s), 1.63-l.82(2H f m), 1.70-1.92(2H, m), 2.59-2.71(2H, m), 
2.72(3H, s), 3.03-3.21(2H. m), 3.84(1H, t, J-7.0Hz), 4.60(1H, q, J=6.0Hz), 5.51(1H, brs), 5.84(1 H, d, J=7.3 Hz), 6.62(1H d 
J=8.0Hz), 6.91-7.03(5H, m), 7.09-7.14(2H, m), 7.54(1H, s) 
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PCT/JP00/00444 



SD- 17 1 
17 1 

Phe(4-F)-N-Me-a-Me-D-Val-1Vr(3-tBu)-NH 2 



R 


Reaction 1 








i-PnD 










Compound 
Tl (g) 


Compound 
135 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.144 
React ion2 


0.170 


0.150 


0.17 


3.6 


12 


nHx:EA=3:2 


I-al7l 


0.120 


Compound 
I-al7l(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(S) 


0.120 


0.020 


5.00 


1.5 


• I-bl 71 


0.080 


Reaction3 








Compound 
I-bl 71(g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.080 
Reaction 4 


0.190 


0.170 


0.12 


2.00 


30 


nHx:EA=2:3 


I-cl71 


0.050 


Compound 
I-cl7l(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.050 


0.36 


1.00 


3 


MCMeOH =7:1 


0.02 


20.40 


ESI-MS(M*+1):529 




1H-NMR(LUU 3 ): 6 U.b^H, d, J=6.7Hz), 0.85(3H, d, J, 6 .7Hz), 1.16(3H. s), 1.36(9H, s), 1.76-1.92(1H, m ), 2.27-2.44(1^ m) 
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A 1 2 : ggffl&ffll 1 7 2*5ct^l 7 3 cD-^^-A 



5 




I-cl72-173 



io urn i ) 

it^mri. {t^m I 3 6~ I 3 7WCMP I ©THF^tJ^aiTTTE 

S*7A^07h^77-f ('>>J*y;W TfifSlLTI -a 1 7 2- 1 7 3 
15 7i 0 

IS 2) 

iknQfo I— al7 2~l 73 <D s< & / — )lfe}fc\z P d (OH) 2 &tiU?L, ?KM 
#ffl^TT£ffiT«#Ufc„ Pd (OH) 2 £Jg£Lfc&, ffi*E£«jaE**&Lfc 
20 2g££#^A^n^ hif?7^ (y'J^yjW TSSLTI-bl7 2-17 3 

IS 3) 

{Y&m I-bl 7 2-1 7 3, {b^P 1 , RtfCMP I ©THF»*{c?^iP 
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PCT/JPOO/00444 



Uc^^^DTh^?^ (">'JAy;W Tftllt i-ci72- 
17 3 £ff fe 0 

114) 

fc^fcl - c 1 7 2-1 7 3©^^nn^^>^^^TTTFA^iJPx. 

1 2i3^T£/££nfc&ft^tl<Z)|£M#J£, gD-17 2£«ktf 
D - 1 7 3 fC^To 
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ID- 17 2 

mrnm 1 7 2 

(2S)-N-[(N-{(1 S)-2-[3-(tert-butyl)-4-hydroxyphenyl]- 1 -carbamoylethyl } 
carbamoyl)cyclopentyl]-2-amino-3-(4-£luorophenyl)-N-methylpropanamide 



Reaction! 






Compound 
Tl (g) 


Compound 
136 (g) 


CM PI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(fi) 


0.600 


1.050 


0.973 


0.70 


20.00 


3 


nHx:EA 
= 1:1 


I-al72 


1.210 


Reaction2 










Compound 
l-a 172(g) 


Pd(OH) 2 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Product 


Column sot. 


1.210 


0.182 


30.00 


3 


I-hI72 


MC:McOH =20:1 


Rcaction3 








Compound 
I-°172 (g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.744 


1.170 


1.050 


0.72 


20.00 


52 


nHx:£A 
= 1:1 


I-cl72 


0.518 


Rcaction4 












Compound 
l-cl 72(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.518 


1.330 


10.00 


3 


MC:M eOH =20:1 


0.130 


19.59 


ESI-MS(M*+1 


);527 














lH-NMR(CDClj): (two rotamcrs) 6 1.30 and 1.40(9H,s), 1.15-2.42(8H, m), 2.52-2.S0(2H , m), 2.86 and 2.92(3H. s), 3.02- 
3.35(2H, m), 3.58 and 3.85(1H, m),4.30 and 4.61(1H, m), 5.68(lH t brs),6.08-6.42(l H, m), 6.5 1-7.39(7H, m) 
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SD- 1 7 3 

nmm i i 3 

(2S)-N-[(N-{(lS)-2-[3-(tert-butyl)-4-hydroxyphenyl]-l-carbamoylethyl}carbamoyl) 
cyclohexyl]-2-amino-3-(4-fluorophenyl)- N-methylpropanamide 



Reaction 1 




Compound 
Tl(g) 


Compound 
137 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.708 


1.310 


0.766 


0.84 


20.00 


3 


nHx:EA 
= 1:1 


I-al73 


1.400 


Rcaction2 






Compound 
I-al73(g) 


Pd(OH) 2 
(g) 


McOH 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(g) 


1.400 


0.210 


30.00 


3 


I-bl73 


0.934 


Reaction 3 


Compound 
I-bl73 (g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.930 


1.410 


1.270 


0.87 


30.00 


120 


nHx:EA 
= 1:1 


I-C173 


0.271 


Reaction4 


Compound 
l-cl73(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.271 


0.700 


5.00 


3 


MC.MeOH =20:1 


0.030 


24.76 


ESI-MS(M + +1):541 


IH-NMR(CDC1 3 ): (two rotamers) 6 1.30 and 1.40(9H,s), 1.15-2.50(10H, m), 2.52-2.80(2H, m), 2.86 and 2.92(3H, s), 3.02- 
3.35(2H, m), 3.58 and 3.85(1H, m), 4.30 and 4.61(1H, m),5.68(lH, brs),6.08-6.42(lH, m), 6.51-7.39(7H, m) 
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PCT/JP00/00444 



x^-a 1 3 \z. mmm i 7 4 cd-s^^-a^To 



A 1 3 : m&m 1 7 4©^+-i, 




MM 17 4 <Dit-&fy) 



IS l) 

ft^Tl, {fc^&l 3 8^CMP I OTHFMiMTTTEA^M 

SfiTi^lfc. W&mzfc&imx. Sflifjwu «S?n:£4gzKT8fci£U 
IS2) 

IS 3) 

ft^fcl -b 1 7 4, <t^Pl, S^CMPICTHFMICWT 
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ttvt UU/44/ /U 



PCT/JPOO/00444 



l$^7A^D7F//77^ (x'JAWW T»«LTI -c 1 7 4£fS&. 
I@4) 

ffc^ftl-c 1 740yi/DD^>ii WTTFA ^^ iM ^ 
X^-Al 3 l:SE^T^$tim«0^J$, ^D-l 7 4Kt 
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D- 1 7 4 



mmm 1 7 4 

Phe(4-F)-N-Me-Tle-'iyr(3-tBu)-NH 2 



Reaction 1 






Compound 
Tl (g) 


Compound 
138(g) 


CMPI 

(E) 


TEA 
(ml) 


THF 

(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.633 


0.660 


0.756 


0.37 


15.00 


24 


nHxrEA 
=1:2 


I-al74 


0.670 


Reaction2 






Compound 
l-al 74(g) 


TEA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g> 


0.670 


ZOO 


10.00 


1 


MCMeOH=10:l 


I-bl74 


0.518 


Reaction3 


Compound 
I-bl74(g) 


Compound 
PI (g) 


CMP! 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 


0.518 


0.809 


0.730 


0.40 


10.00 


36 


nHx:EA=l:2 


1-C174 


0.393 


Reaction4 






Compound 
I^cl74(g) 


TFA 

H) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
rrrin 


0.393 


1.00 


5.00 


1 


MCMeOH =15:1 


0.162 


17.54 


ESI-MS(Nf+l)^29 


lH-NMR(CDa3):(two rotamers) 6 1.02 and 1.03 (9H,s), 1.35 and 136(9H, s), Z75(3H, s), 270 and 3.00(4H, m), 3.12(1H, dd, 
J=103, 63Hz), 3.60 and 3.82(1H, m), 4.64{lfi m), 5.50(1H, brs), 5.80 and 600(1H, brs), 6.70(1H, s), 6.80-7.15(6H, m) 
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FCI/JJWUU444 



X^-A 1 4lC. 



"0 1 7 5©-&J5Jc**-A£^-r. 



X^-A 1 4 : &ffi0y l 7 5 A 



tBu 



tBu 



JyOBn Boc-Tle-OH 
rjj CMPt, Et 3 N^ 

Tyr(0-Bn ; 3-tBu)-OMe 



tBu 

0 XJ NH 4 OH 



NaH, Mel 



Me 

^p>. Me O 



Rrir .N^- M -^OMe MeOH BoC 
, n T Reaction3 




OBn 



I-M75 



I-dl75 




Iil) 



Tyr(0-Bn,3-tBu)-OMe, it^B oc-Tl e -OH&itfCMP I CDTH F 
7 5 £f#jfc„ 



I*§2) 



<b^I - a 1 7 5®DMFMi:WeNaHiMe I £flPAgifiTfll# 
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l^co Rj&mzfitmT'VTk&mx.* in hc i &fln*.*fou eaahx 

AT^lfl, lilt 8«*«JEi«Lfcg$$j!,7i^ D Y|,^ 7/r (S/ 
■J #^r;i/) TISM LTI-bl75 

IS 3) 

<t&tol -b 1 7 5<D^^y-;U^{-2 8 %7>^x77K^£flD;l^T 

D7 ^77-f (^UtWU) T«SL,TI-cl7 5$f#fc 0 
I@4) 

<t-&«J I — c 1 7 5 ©y^7 □ D / ^ >MI^JPTTT F A^JD^^Tlt^ 

SSSA7A^D7h^7>f (~>U/Wl/) TMLTI-dl7 5^#fc. 
IS 5) 

-fb^I -d 1 7 5, MP4MCMP IOTHFMMTTTEA 

*7A^D7h^77^ ('>U^y;W TJMSLTI -e 1 7 5£f§&. 
IS 6) 

f^l-ei7 5©^^y-;mi:Pd (OH) 2 $*pa, zk££ffl^T 
■CMTH^bfc. Pd (OH) 2 &»£Lfc&, M£MJEMU£3I££* 
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' v uv/ti / / v 



PCT/JP00/00444 



^D- 1 7 5 
MMM 17 5 

Phe(4-F)-N-Me-Tle-N-Me-'iyr(3-tBu)-NH 2 

Reaction 1 
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WO 00/44770 




PCT/JP00/00444 



tc, mmm 1 7 7 ~ 1 8 0 £^£#®™#©mi£^ - 5 « 



5 mc- 5 

0£3£0!J l 7 7 ~ l 8 0 ©#ffi* &w 



F 




P6 P7 P8 P9 
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PCT/JP00/00444 



2 7 

*ii*W#:P 6~P 8 0^J5Jc 



5 *»*R8#P 6-P8 <D&f$,X=¥-& 



H 2 N *^C0 2 Et 



1) CS 2 , Mel, K g CQ 3 , THF/HgQ 

2) K 2 C0 3 , Mel, DMSO 

Reaction 1 



Glycine ethyl ester 
hydrochloride 



— s 
— s 



>=N^C0 2 Et 



I-al77-I 



F-Pyridyl iodide 

tBuOK, THF 
Reaction2 



a, 



_f^=N C0 2 Et 



I-bl77-I 



HCI(sat'd in EtOH) 
EtOH/H 2 0/dioxane 
Reactions 




H 2 N^C0 2 Et 



ZCI, N a2 CQ 3 

dioxane/H 2 0 
Reaction4 




HN"X0 2 Et 
Z 



NaOH 



EtOH/H 2 0 
Reactions 



6l 

HN^C0 2 H 
2 



I 



I-C177-I 



I-dl77-I 



P6 



^iifwttp 6-P8 <D<&j$.m&£iTizmwr%o 

F-Pyridyl iodide [2 — Fluoro — 4— (iodom 
ethyl) pyridinei2-Fluoro-5- (iodomethy 
1) pyridine] !i J. Med. Chem. , 1998, 4 1 (2 
3), 46 15*#fliLT^fiJcU P 7 t P 8 CD^fiJctt±ffiCD 2 - F 1 u o r 
o-5- (iodomethyl) pyridinet4- (Iodomet 
hyl) -1- (tri f luor ome t h y 1 ) b e n z e ne^fffllT 
P6t|^i;^ffiT^J5JtLfc. 

Iil) 

^ »J y>XfJH^ T-^tfiggfc i: C S 2 , T H F K 2 C O 3 £ C 

iEiiLfc^CDMSO, 7K©ig^ffl[tCK 2 C03*»^tcS5TLfc», 
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»iTTCH, I &1St*\zmTLs £i&T*#Lfc. Kfcmz7k&to?L. E t 2 
— a 1 7 7 — I £?#7c 0 

Yfc'&ft I - a 1 7 7 - I , t -BuOK©THFM!:- 78°CTF-py 
r i d y 1 iodide Sfc^tc^Lfc^flfctfLfc. KJ&ifcl;:*^*., 
Et 2 OTj*ajU «&?D£ifi*Tifc#U M7XM^^->^ATr^^ Mi© 

IT I - b 1 7 7 - I £f§fc 0 
Ig3) 

i - b l 7 7 - i ox^y-;k ^^it><D^^f^fDHc 

- c 1 7 7 - I £f#£e 
IS 4) 

^*I-cl7 7-I, Na 2 C0 3 <0^^>. 7k<DM&&mztitMT 

TZ-C 1 Sifter tCflSTUfc^, Lfc. SJC«tC2K*i0il, E t 2 0 

d 1 7 7 - I 
115) 

I - d 1 7 7 - I <Dz?ttV>mmz2 N-Na OHSjB^fiTll 
^Ufco SMICIN HC 1 £iJD*pH=3~4K:W!fflEUfc&, Kitlf^T 
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5 ^!E-4 6~E-4 8fC^T. 
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6 



3-(2-fluoro-4-pyridyl)-2^(pheiiylmethoxy)carbonylammo]propanoic acid 



R taction 1 «a 
Gly-OEt HCl(g) 


K a CO, 


Methyl 
iodide(m t) 


CS 2 
<ml) 


THF/HjO 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(8) 


20.000 
Reactionl-b 


19.890 


8.96 


8.66 


60.00 i\ 4.00 


1 


Crude 
intermediate 


27.061 


Crude 
intermediate (g) 


K 7 CQ, 
(8) 


Methyl 
iodidc(m 1) 


DMSO/ HjO 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(8) 


12.000 
Reaction2 


8.590 


3.90 


60.00 / 
14.00 


0.5 


nH x:EA =5:1 


I-al77-I 


1 1. 7000 


I-al77-l (g) 


2-fiooro-4- 
(lotfom ethyl) 
pyridine(m 1) 


iBuOK 
<g> 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Am ouot 
(8) 


2.000 


2.5 20 


1.190 


32.00 


2.50 


nHx:EA «7:1 


I-bl77-i 


2.480 


R eactton3 








Nbl77-I (g) 


HCl(sar'd in EtOH) 
(ml) 


ElOH/H,0 
(ml) 


D ioxane 
(ml) 


R eaction 
time (hr) 


Product 


Amount 
(S) 


2.480 


1 1.50 


11.50 / 
11.50 


6 


16 


I-C177-1 


1.33 


Rcaction4 






I-C177-1 (g) 


ZCI 
(ml) 


Na 3 C0 3 
(8) 


Dioxane/ H 3 0 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(8) 


1.330 


0.99 


1.000 


18.00 / 18.00 


2 


I-dl77-l 


1.36 


Reactions 








I-dl77-l (g) 


NaOH 
(g) 


EtOH/H 2 0 
(ml) 


Reaction time 
(hr) 


A mount 
(8) 


1.330 


0.314 


30.00 / 10.00 


1.5 00 


1.200 
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SE-4 7 



3-(2 -fluoro-5-pyridyl)-2-[(phenylmethoxy)carbonylamino]propanoicacid 



Reaction] -a 
Gly-OEt HCl(g) 


K 7 CO, 
(R) 


M ethyl 

iodide(ml) 


cs 2 

(ml) 


THF/HjO 
(ml) 


Reaction 
lime (hr) 


Product 


Amount 
(8) 


20.000 


19.890 


8.96 


8.66 


60.00 /14.00 


1 


Crude 
intermediate 


27.061 


Reactionl-b 

Crude 
intcrmediate(g) 

3 2.000 


K ? CO, 

(g) 
8.590 


Methyl 
iodide(ml) 

3.90 


DMSO/HjO 

(ml) 
60.00 / 14.00 


Reaction time 
(hr) 

0.5 


Column sol. 


Product 
l-al78-I 


Amount 

(g) 
11.7000 


Reaction2 
I-al78-I (g) 

3.990 


2-fluoro-5- 
(iodomcthyl) 
pyrtdine(ml) 
8.37 


tBuOK 

(g) 
2.380 


THF 
(ml) 

60.00 


Reaction time 
(hr) 

3.00 


Column sol. 
nHx:E A 


Product 
l-b!78-l 


Amount 

(E) 
4.300 


Reactions 
I-bl78-I (g) 


HCl(sat'd in 
EtOH)(ml) 


EtOH/HiO 
(ml) 


Dtoxane 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(g) 


4.300 


20.00 


12.00 / 12.00 


10.00 


16 


1-C178-I 


1.880 


Reaction4_ 

1-C178-I (g) 
1.880 


ZC1 
(ml) 
1.40 


Na 2 C0 3 

(K) 

1.410 


Dtoxane/ 
H20 (ml) 
25.00/25.00 


Reaction time 
(hr) 
2 


Product 
l-dl78-I 


Amount 
(g) 
2.940 


Reaction5 
l-dl78-I<g) 
2.620 


NaOH 

(g) 
0.606 


EtOH/HjO (ml) 
40.00/ 10.00 


Reaction time 
(hr) 
1.500 


Amount 
(g) 
2.400 
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B.E-4 8 
#cii+|BH*P8 



2-[(Phenylmethoxy)carbonylamino]-3-[4-(tri£luoromethyl)phenyl]propanoic acid 



Reaction 1 -a 




Gly-0£t-HCl( 8 ) 


K,COj 
(8? 


M ethyl 
iodtde(m !) 


CS, 
(ml) 


THF/H jO 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(8) 


20.000 


19.890 


8.96 


8.66 


60.00 /M.OO 


1 


Crude 
intermediate 


27.061 


R taction 1 -b 








Crude 
intermediate(g) 


K,CO, 
(8) 


M ethyl 
iodidc(ml) 


DMSO/ HjO 
(ml) 


R eaction tim e 
(hr) 


Column sol. 


Product 


Amou nt 
(8) 


12.000 


8.590 


3.90 


60.00 / 
14.00 


0.5 


nHx :EA =5:1 


1-8179-1 


11.700 


Reaction2 






l-al79-I (g) 


4-(iodom ethyl)*! * 
(triftuoro 
m eibyl)beozee« (ro 1) 


tBuOK 
(8) 


THF 

(ml) 


Reaction time 
(hr) 


Colu m n sol. 


Product 


Amount 
(8) 


2.120 


3.220 


1.270 


40.00 


2 


nHx:EA =7:1 


I-bl 79-1 


3.730 


R caction3 




I-bl79-l (g) 


HC1 

(sal'd in EtOH)(mI) 


EtOH/H20 
(ml) 


D ioxane 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(g) 


1.620 


6.50 


6.50 / 6.50 


3.00 


16 


l-cl79-I 


0.737 


Reaction4 




I-C179-I (g) 


ZCI 
(ml) 


Na 7 CO s 
(8) 


0 ioxane/ 
H 3 0 (ml) 


Reaction time 
(hr) 


Product 


Amount 
(8) 


0.737 


0.45 


0.4S0 


9.00 / 9.00 


1 


I-dl79-I 


1.090 


Reactions 


I-dl77-I (g) 


NaOH 

(8) 


EtOH/H,0 (ml) 


Reaction time 
(hr) 


Amount 


1 .090 


0.186 


9.00 / 9.00 


1.5 


1.010 
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2 8 



5 ^ffi^WfrP 9 (D&f$.X3r-& 



EtOpC C0 2 Et ^ 

- 2 2 Na/EtOH 
Reaction 1 




Et0 2 C C0 2 Et 



EtOH 
Reaction2 



F- 




Et0 2 C C0 2 H 



Diethyl malonate 



I-al80-I 



P9 



10 

Xgl) 

Na-me t a 1 CDl^y- )l>fe$&\Zd iethyl malonatei4 
— (chloromethyl) -1-f luorobenzene^iTlfc 

iftibTffi{b"&$J I - a 1 8 0 - I £f#fco 



Yt^«»I - a 1 8 0 - I ^)X^y-;i/»(CKOH^ifl^., ^i&Tfll#bfc. 
20 RfoWL&MmmMVfr'&. 7K£iJD*., Et 2 0«Lfc. tKHK: 1 N-HC 1 

25 ^m<&SE-4 9(C^To 



Ig2) 



WO 00/44770 
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9 

#»*IW#P 9 

2-(Ethoxycarbonyl)-3-(4-fluorophenyl)propanoic acid 



Reaction 1 


Diethyl malonate 
(fi) 


4-{chloromethyI)-l- 
fluorobenzene (ml) 


Na-metal 
(g) 


EtOH 
(ml) 


Product 


Amount 
(8) 


15.000 


10.90 


2.180 


120.00 


I-al80-I 


25.000 


Reaction2 


I-ai80-I 
<R) 


KOH 

00 


EtOH 
(ml) 


Amount 




(g) 


2.160 


5.170 


160.00 


1.400 
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. u 17QA B 



Me O . UM -V N -^-N A CONH 2 Me ° H „„ O y< ^ 

^ ^ Reaction 1 ^"fifrf?!l 177 A(less polar) 

1 al77A (less polar) 

N -Me-Val-N-Me-Tyr * 177 B(more polar) 

I-al77B (more polar) 

(3-tBu)-NH 2 

181) _ N _Me-Ty r (3- tBu) -NH 2 

ore polar) ft**. 

, H-al77B (more 
, _ a , 7 7 A ( . e s s P ° 1 « r> 



10 



1M2) 
20 <t 



25 



1 — a 1 7 7 A O e s sP 0 _ 

r"*";" " 
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5\Z®.z>T&m2tljt4k&V!<D&nMm&. &D-1 7 7A~1 

7 9 B IZtkTo 
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ID- 1 7 7 A 

Hflfifll 1 7 7 A : Less polar 

(2S)-N-{(lS)-2-[3-(tert-butyl)-4-liydroxyphenyl]-l-carbamoylethyl}-2-[2-amino-3- 



(2-fluoro-4-pyridyl)-N-methylpropanoylamino]-3-methyI-N-methylbutanamide 



Reaction! 




N-Me-Val-N-Me- 
Tyr(3-tBu)-NH 2 
(S) 


Compound 
P6(g) 


CMPI 
(g) 


TEA 

(ml) 


THF 
(m!) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.776 


0.886 


0.711 


0.45 


30.00 


16 


nHx:EA=l:l 


l-a!77A 


0.275 


l-al77B 


0.288 


Reaction2 






Compound I- 
al77A(g) 


Pd(OH>2 
(8) 


McOH 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.275 


0.042 


20.00 


3 


MC:MeOH 
=20:1 


0.160 


17.50 


ESI-MS(MVl):530 


IH-NMR(CDCIj): (two rotamers) 6 0.32. 0.42 and 0.60, 0.88<6H, d, J=7.1-7.9Hz), 1.37 and 1.42(9H, s). 2.00-2.20(1H, m), 2.52 and 
2.91, 2.95(6H, s). 2.60-3.28(4H, m), 2.95(3H, s), 3.75(1/2H ( dd, J=8.8, 6.1Hz), 3.95(1/2H, t, J=8.8Hz), 4.65 and 5.00(1H, d, J=8.8Hz), 
4.96 and 5.47(1H, dd, J=8.8, 7.0Hz), 5.60 and 6.05(1H, brs), 6.60 and 6.15(1H, d, J*8.8Hz), 6.70 and 7.04(2H, m), 6.92 and 7.12(2H, 
m), 8.12(lH,m) 
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^D- 1 7 7 B 

USS^J 1 7 7 B : more polar 

(2S)-N-{(lS>2-[3-(tert-butyl)-4-hydroxyphenyl]-l-carbamoy]ethyl}-2-^ 
(2-fluoro-4-pyridy])-N-rnethylpropanoy]amino]-3-methyI-N-methy]butanamide 



Reaction2 



Compound 
I-al77B(g) 



Pd(OH)2 
(g) 



McOH 
(ml) 



Reaction time 
(hr) 



Column sol. 



Amount 
(g) 



HPLC 
min 



0.288 



0.043 



20.00 



MC:MeOH 
=20:1 



0.160 



15.48 



ES1-MS(M*+1):530 



1H-NMR(CDC1 3 ): (two rotamers) 6 0.46, 0.72 and 0.78, 0.91 (6H, d, J=7.1-7.9Hz), 1.32 and 138(9H, s), 2.15-2.40(1 H, m), 
2.50, 2.83, and 3.0, 3.08(6H t s), 2.40-3.40(5H, m), 3.70 and 3.90(1H, dd, J=8.8, 3.5-4.4Hz), 4.81 and 5.05(1H, d, J=9.7Hz), 
4.99 and 5.52(2H, m), 6.05 and 6.49(1 H, brs), 6.48 and 6.64(1H, d, J=7.9Hz), 6.74 and 6.76, 6.82(2H, brs), 6.90-7.18(2H, 
m), 8.12(1H, d, J=6.2Hz) 
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^D-178A 

HJ5£# !1 1 7 8 A : less polar 
(2S)-N-{(lS)-2-[3-(tert-butyl)-4-hydroxyphenyl]-l-carbamoylethyl}-2-[2-amino-3- 



(2-fluoro-5-pyTidyl)-N-methylpropanoylamino]-3-methyl-N-methylbutanamide 



Reaction 1 




N-Me-Val-N-Me- 
TVKS-tBuVN^^ 


Compound 
P7(g) 


CMPI 

te) 


TEA 
(ml) 


THF 
N) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.000 


1.140 


0.917 


0.58 


20.00 


3 


nHx:EA=l:l 


I-al78A 


0380 


I-al78B 


0.100 


Reaction2 




Compound 
I-al78A(g) 


(g) 


MeOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
rrrin 


0380 


0.057 


10.00 


3 


MCMeOH 
=20:1 


0.210 


17.76 


ESI-MS(M*+1):530 




lH-NMR(CDa3): (two retainers) 6 032, 0.42 and 0.60, 0.89(6H, d, J=7.1-7.9Hz), 1.37 and 1.42(9H, s), 2.U0-230(1H, m), 2.50, 2.90 
and 294 2.95(6R s), 258-3.29(4H, m), 3.70(V2H dd, J=8.8, 6.1Hz), 3.90(V2H, t, J=8.8Hz), 4.67 and 5.04(1H, d, J=8.8Hz), 4.95 
and 5.47(1H dd, J=8.8, 7.0Hz), 5.70(1H, brs), 6.05 and 6lS5(1H brs), 6.58 and 6.65(1H, d, J=8.8Hz), 6.75-6.99(2H, ra), 7.10 and 
7.18(1H, bis), 758-7.75(lH, m), 8.12(1H m) 
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ID - 178B 
MMM 1 7 8 B : more polar 
(2S)-N- { (1 S)-2-[3-(tert^ 
(2-fluoro-5-pyridyI)-N-methylpropanoyIamino]-3-rnethyl-N-methyIbutanamide 



Reaction2 



Compound 
I-al78B(g) 



PdCOH^ 
(g) 



MeOH 
(ml) 



Reaction 
time (hr) 



Cblumn sol. 



Amount 
(g) 



HPLC 

min 



0.100 



0.015 



5.00 



MOMeOH 
=20:1 



0.040 



15.65 



ESI-MS^+l^O 



1H-NMR(CDQ 3 ): (two rotamcrs) 6 0.50, 0.75 and 0.77, 0.95(6H, d, J=7.1-7.9Hz), 132 and 1.39(9H, s), 2.00-2.30(1H, m), 
2.47 t 2.83 and 3.0, 3.05(6H, s), 2.18-3.42(4H, m), 3.61 and 3.82(1H, dd, J=8.8, 3.5-4.0Hz), 4.85 and 5.07(1H, d, J=9.7Hz), 
5.57 and 5.70, 5.79, 6.11(2H, m and bis), 6.55 and 6.65(1H, d, J=7.9-8.8Hz), 6.73, 6.88 and 6.97(2H, m), 7.13(1H, brs), 
7.60-7.75(lH, m), 7.97 and 8.05(1H, bis) 
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£D- 1 7 9 A 

1 7 9 A : less polar 



(2S)-N-{(lS)-2-[3-(tert-butyl)-4-hydroxyphenyl]-l-carbamoylethyl}-2-{2-amino-N- 
methy!-3-[4-(trifluoromethyl)phenyl]propanoylamino}-3-methyI-N-methylbutanamide 



Reactionl 




N-Me-Val-N-Me- 
Tyi<3-tBu)-NFt(g) 


Conpound 
P8(g> 


CMPI 

<g> 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g> 


0313 


0.626 


0.435 


03 


30.00 




nHxrEA^ 


I-al79A 


0330 


3 


1:1 


I-al79B 


0332 


Reaction2 


Compound 
I-al79A(g) 


(g) 


NfeGH 
<irf> 


Reaction 
time (hr) 


Column sol. 


Amount 

te) 


HPLC 
min 


0330 


0.049 


moo 


3 


MCNfeOH 
=20:1 


0.136 


19.89 


ESI-MS(Ivf+l)^79 


lH-NMR(OXl3): (two retainers) 6 0,49, 0.74 and 0.79, 0.93(6H, d, J=63^5.8Hz), 134 and 139(9H, s), 225-248(lH m), 233, Z79 
and 3.01, 3.05(6H, s), 2»M0(4H m), 3.74 and 3.90{1H, m), 4.87 and 5.07(1H, d, J=103-10.9Hz), 5.3S-5.10(2H m), 6.20(2/3H 
brs), 6.40 and 665(1H, d, J=7.9Hz), 658(1/3H, brs), 6.73 and 6\97(1H d, J=7.*8.4Hz), 7.12(1H m), 7.27-730(2H, m), 735- 


7.60(2H,m) 
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tD- 1 7 9 B 



?!l 1 7 9 B : more polar 
(2S)-N-{(lS>2-[3-(tert-butyl)^^ 
methy]-3-[4-(trifluoromethy])phenyl^ 



Reaction2 



Compound 
I-al79B(g) 



Pd(OH>2 
(g) 



McOH 
(ml) 



Reaction 
time (hr) 



Column sol. 



Amount 
(g) 



HPLC 
min 



0.332 



0.049 



10.00 



MCrMeOH 
=20:1 



0.123 



22.09 



ESI-MS(M 4 +1):579 



1 H-NMR(CDa 3 ): (two rotameis) 6 0.33, 0.36 and 0.55, 0.87(6H, d, J=6.4-6.9Hz), 137 and 1.41(9H, s), 2.00-2.20(lH, m), 
2.56, 2.92 and 2.98(6H, s), 2.60-3.21(4H, m), 3.77 and 3.96(1H, m), 4.67 and 5.02(1H, d, J=10.6-10.9Hz), 4.96 and 5.45(1H, 
dd, J=9.0-113, 3.4-6.0Hz), 5.67 and 6.04<1H, brs), 6.57 and 6.63(1H, d, J=7.9Hz), 6.74 and 6.94(1H, dd, J=8.0-9.8 1 8- 
2. 1Hz), 7.08 and 7.16(1H, d, J=l .9Hz), 7.27-7.37(2H, m% 7.52-7.60(2H, m) 
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1 6 : mffiffl 18 0 A&lXB©^fiJt^s^-A 



Me O 




IBu 



P9 » CHO J^J NaBH 4 

EDC HOBT ? ^"3° f 

^>~C0NH 2 JEA.DMF EtO 2 C A Y N V A N A C0NH 2 R *5fc n ~ H ° 

~ Me Reactionl 0 ACH3 HeactionZ Q 



(Bu 




CH3O 




OH 



N CONH 2 
CH 3 



N-Me-Val-N-Me-Tyr I-al80A (less polar) HSgfO 180A (less polar) 

(3-tBu)-NH 2 I-al80B (more polar) Hft£08 180B (more polar) 



^t^P9, N-Me-Va 1 -N-Me-Ty r (3-tBu) -NH 2< 
EDCLMOBT0DMFMC^TtTEA», £i&T«#Lfc. 

(~>U#^» TffiML/T I-al80A (less polar) il-al 
8 0B (more polar) &&1t. 



M2) 

it-nfy I - a 1 8 0 A (less polar) £ I - a 1 8 0 B (mor 
e polar) ©MOl^/-«l:WeN a BH 4 £Jnx., 

SJCJKJC IN HC 1 »JKSJptI, E t 2 OTMlttiU f&fo&^zkT 

*7A^D7h^77^ (^U*y;W "CltiiLTBWfc^fci (less po 
lar, more polar) £?#£:o 



^-Al 6{C^oT^$nfeft^©^^»J^, tD-18 0 AM' B 
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^D- 1 8 OA 
mfcWi 1 8 0 A : Less polar 
(2S)-N-{(lS)-2-[3-(tert-buty])-4-hydro^^ 
methyl]-3-hydroxy-N-methylpropanoylamino}-3-methy]-N-methy]butanamide 



Reacdonl 




Tyr(3-tBu>NH ! 
(fl) 


Cbmpound 
P9(g) 


EDO 

(8) 


HOOT 
(S) 


TEA 
(ml) 


I THF 
(rri) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


1.500 


1.29 


1.030 


0.824 


1 re? 


3000 


25 


nHx:£A=l:l 


l-al8QA 


a700 


i 


l-a!80B 


0.820 


Reacaon2 




Cbnipound 
I-al8QA<g) 


NaBH* 
(g) 


boh 

(ml) 


Reaction 
tinx (hr) 


Column sol. 


Amount 


HPUC 
nin 


a™ 


0.490 


3aoo 


3 


MCJVfeOH=2Q:l 


an 


21.83 


ESI-NE(MVl):544 


lH-NM^OXIa): (tuo rotaims) 6 0,48, 0.74 and 0.76, 0.92(6H d, J=6.0-7.2Hz), 135 and 13S(9H, s> Z0S-25C(1H m), 250, 280 and 298, 
3.01(6K s\ 240336(5H, m), 3^0-3.7O(2H rn* 3J*>3.70f2H, m), 4.90 and 5.08(1H d, J=10i6Hz), 5.45(1 H n* 530 and 6.Q50H brsl 5 TO 
and d20(lH bis), 6.44 and 6.64(111, d, J=&»^3Hz), d73-7.15(7H, m) 
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iD-180B 
HJfi^ 1 8 0 B : more polar 
(2S)-N-{(lS)-2-[3-(tert-butylH^ 

methyl]0-hydroxy-N-methylpropanoylamino}-3-methyI-N-methylbutanamide 



lReaction2 



1 Compound 
I-al80B(g) 


NaBH4 
fe) 


ElOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.820 


0.492 


30.00 


.3 


MCMeOH 
=20:1 - ~ 


0.060 


,23.95. 



ESI-MS(M*+1):544 



lH-NMR(CDa 3 ): (two rotamers) 6 0.17-0.20 and 0.44, 0.84(6H, m and d, J=6.5-6.7Hz), 1.36 and 1.40(9H, s), 2.00- 
2.20(1H, m), 2.41 and 2.90, 2.92(6H. s), 2.67-4.00(13H, m),4.73 and 5.00(1H, d, J=10J>Hz), 5,20 and 5 J5(1H, m), 5.83 and 
6.18(1H, brs), 6.38 and 6.51(1H, brs), 6.62 and 6.65(1H, d, J=7.9Hz), 6.75-7.20(8H, m) 
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X^-A 171:, MMM 18 1 RZf 1 8 2 (D^^=¥-A^-t 0 



X^— A 1 7 : Hfig0ij 1 8 1 1 8 2 <D-£>J&X3—2± 

tBu 



I 1UU IBU 

"° A floe-Ala(4.pyri).QH Me O TFA Me q AJ» 

HN V^N CONH2 CMPI, TEA.THF HN'V N V A N-^CONH 2 »« H 2 N 'V^V^N'^CONH, 

Mb Reaction 1 BoeO^Me Reaction2 OA* 

N-Me-Val-N-Me-TjT I-al81 HM^J 18 1 
(3-tBu)-NH 2 



Ill) 

-ffc-o-^B oc-Ala (j3-4-pyr idy 1) -OH, N-Me-Va 1 
-N-Me-Tyr (3- tBu) -NH 2 XtXCMP I ©THFJSjfcfcJftarF 
TTTEA^nx., SJS«Efc7K£inA* WKx^TfflaJb, & 

Ig2) 

Yfc-&4fc I - a 1 8 1 ©y^DD^^>Ml:WTTEA^M, 



^££0»J1 8 2®fb^tttt» Boc -A la (3 - 4 - p y r i d y 1 ) -OH 
£/8^T0^B»Jl 8 1 ifcl^D^ffiTSJtSS-e-T^fc. 

8 2 tci^-r. 



373 



&D-1 8 1 

mmm 1 8 i 

Ala( B -4-pyridyl)-N-Me-Val-N-Me-Tyr(3-tBu)-NH 2 



Reactionl 


N-Nfc-Val-N-Me- 


Boc-AIa(beta4- 
pyridyI>OH(g) 


CMPI 

(g) 


TEA 

(ml) 


THF 

(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 

(g) 


0.680 


0.500 


0.960 


032 


15.00 


24 


MCMeOH 

=30:1 


I-al81 


0.800 


Readion2 


Gompound 
I-al81(g) 


TFA 


MC 

(ml) 


Reaction 
tine (hr) 


Column sol. 


Amount 
(g> 


HPLC 
min 


0.800 


4.00 


20.00 


3 


MCNfcOH=20:l 


0.450 


13.30 


ES-MSflvf+l)^ 


lH-NMR(CDa 3 ): (two rotanws) 6 0.4ft 0.72 and 0.82, 0.96(6H, d, J=d3^S.7Hz), 1.37 and 1.42(9H, s), 205-230(lH, m), 251, 
289 and 294, 296(6H, s), 259-330(4H m), 4.65-5.Q5(lH, m\ 5.30(1H s), 5.45-5.05(lH, m), 6.30*.45(1H, m), 6.60-7.G5(2H, 
m), 7.10-7.20(2H m), 8.20-8.25(2Ii m) 



374 



WO 00/44770 



PCT/JP00/00444 



ID- 18 2 

mmm 1 8 2 

Phe(4-CN)-N-Me-Val-N-Me-Tyr(3-tBu)-NH 2 



Reaction! 




Boc-Fhs(4<^> 


CMP1 


TEA 
(rri) 


THF 
(rri) 


Reaction time 
(hr) 


Cbhimrisol. 


ftoduct 


Amount 

<g> 


Q620 


Q500 


Q66t) 


Q48 


15.00 




IVCNfeQH 

=3ca 


I-al82 


Q900 


Readian2 




Cbrnpound 
I-al82(g> 


TFA 


* MC 
(rri) 


Reaction tine 
(hr) 


GblunnsoL 


Arount 


HP1C 
rrin 


Q900 


4.00 


2Q00 


4 


rVCIVfcCH 


Q520 


16.82 


ES-N€(M+1):536 


lH-NVRCOXla): (two rotaraas)6 Q48, 076andQS5, 094(6H 4 J=&3£gHb)> L37and 1.43(9H s), 220-27C(lH 255, 285 and 
295, 3.05(01 s\ 3.15-a40(2H nfc 3.(&3.85(2H rrfc 4.75-5^0(2H nfc 5.4O5^0(m nfc d40665(lH m), 6.7^d85(lH ^ 695- 
7.15PH 14 7.25-735(24 nj, 758-7.63(2H m) 
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X^-A 1 8 : 1 8 3 <D&j&mr-& 



Me O 



tBu 
JvOH 

XT 2 



Z-Trp-OH 



N^CONH 2 CMPl. TEA.THF 
Me Reaction 1 





N-Me-Val-N-Me-TVr 
(3-tBu)-NH 2 



Me 0 
Z O /\ Me 

I-al83 



tBu 

XT 



Me O | 
O ^ Me 



mmm 1 8 3 



HUD 

it^Z-T r p-OH, N-Me -Va 1 -N-Me-Ty r (3-tB 
u) -NH 2 MCMP IOTHF^^^TTTEA^nx., ^STflg#L 
fc. £JiSKK:zK&fln;5L iixfJl/tttUlb^ fiSfn£ifokTifei*U aszfcilfflfcT 

(v'JtWI/) Tlf^LT I — a 1 8 3^#fc. 

IS 2) 

I -a 1 8 3©^^y-j«(lPd (OH) Z ^7L. 7K^#ffl^,T 
TMT0M*U&. Pd (OH) 2 *it£l,fcfc, , ttft&ttEE*IBl,£a;*£ 



X^-A 1 8 ^oT^fi)c$nfe^#|(D||»J^D- 1 8 3 tC^To 
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ID- 18 3 
MffiM 1 8 3 

Trp-N-Me-Val-N-Me-Tyr(3-tBu)-NH 2 



Reactionl 




N-M^Val-N-Mb- 
Tyi(34Bu>NH 2 (g) 


ZrTrpOH(g) 


CMPI 

(g> 


TEA 
(ni) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g> 


0620 


0.700 


O660 


0.48 


15.00 


24 


MCMaOH 
=301 


U183 


0.700 


Reaction2 


Cbmpound 
I-al83(g) 


Pd(OHfe 


MsOH 
(ml) 


Reaction 
time (hr) 


Gblurmsol. 


Amount 
<g> 


HPUC 
nin 


O700 


aioo 


2000 


24 


MOMeOH 
=20:1 


0380 


1&14 


ES3-MS(MVl)550 


lH-NMR(CDa3): (two rotamers) 6 039, 0.73 and 079, 093(6H d, J=63^.7Hz), 1-33 and 139(9H s), 215-235(2H m), 237, 275 
and 295, 3.05(6H s), 260-3. 15^ m), 3.25-3.40(2H m), 3.804.05(1H H 4.7&-5.1C0H mi 6\30£55(1H m), 6.65-7.20(51} m), 
7.407.6Q(2Hm) 
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/ /V 



Silfcfll 1 

WJ >S^#fe^K»tt^O^&Tfrofc [Vantrappen et 
al. , Regul. Peptides, 15, 143 (1 9 8 6)]. M%k L 

^^Jnb^oTti^o^^i, *i§2Hj<D^u> (io- 7 M) zmnifz 

tm-zmm (IC 50 , nM) Tgbfc. |g^^F-l~F-3(C^-r o 



Siftb3t^^«fc0iiSmLfc+-JiJIIS* (5X1 5mm) £, 2 
8ttMLf;^ Ix^X (K r e b s ) »tt£ttfcLfctIiafflf (organ b 
ath 10ml) *£*B;£®;&IrJK:«£U&. S^^^ (95%0 2 , 5%C 

o 2 ) *Kr eb s®mzmmmzmm.v. -t-mmm^wmt. r-rvh- 

y ^ h^>X:rn.— ■ tJ-— (isotonic transducer, ME-3 
4 0 7, ME Comme rcial, Tokyo, Japan) £;frbT^I 

14 (Mig) £ie&l&. wmanmzTt^jinvyi o- 4 M<Dmmz£ 

Lfco ^H£^F- 1 ~ F - 3 {CtkTo 
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F- 1 





I C so (nM) 


TA flHH fp'J fUVOTC 

D A « 


i 


0. 8 9 


8 8 


2 


0. 7 1 


8 7 


3 


1 . 5 


8 7 


4 


1.6 


8 3 


8 


0. 3 5 


Q ^ 


9 


1 - 0 


Q 0 

i7 . U 


1 2 


0.5 2 


9. 3 


1 4 


0.7 0 


9. 3 


1 5 


0.8 2 


8. 5 


1 6 


0.4 1 


9. 4 


1 7 


0. 7 0 


9. 1 


1 9 


2. 2 


8. 7 


2 1 


0.2 7 


9. 8 


2 2 


0. 5 2 


8. 3 


2 3 


0.6 7 


9. 3 


2 4 


0. 9 4 


9. 1 
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F-2 





I C so (nM) 


P A 2 


2 6 


7. 3 


8. 0 


2 7 


1. 2 


8. 6 


2 8 


0.5 2 


9. 0 


2 9 


0.4 5 


8. 7 


3 0 


0. 8 1 


9. 1 


3 1 


0.7 9 


9. 5 


3 2 


0. 7 6 


9. 1 


3 3 


1. 7 


8. 4 


3 4 


1. 5 


9. 4 


3 5 


1. 7 


8. 8 


3 6 


2. 3 


8. 8 


3 7 


0.6 0 


8. 8 


3 8 


3. 0 


8. 2 


3 9 


2. 0 


8. 7 


*± U 


1 . 6 


8. 6 


A 1 
ft 1 


3. 1 


8. 4 




1 . 2 


8. 3 


4 3 


1 9 


O . O 


4 4 


3. 6 


8. 5 


6 3 


0. 6 2 


8. 4 


6 4 


1. 0 


9. 0 


1 0 1 


0.2 4 


8. 9 


10 2 


0.3 1 


9. 0 


10 3 


0.8 6 


8. 9 



380 



WO 00/44770 



PCT/JPOO/00444 



SF-3 





I C 50 (nM) 


p A 2 


10 4 


0. 3 2 


9. 1 


10 5 


0.3 1 


9. 8 


10 6 


0 . 6 2 


9.8 


10 7 


0.3 9 


8. 7 


10 8 


0 . 4 3 


9. 0 


10 9 


0.17 


8. 7 


119 


0 . 4 0 


9 4 


1 6 u 




Q C\ 


1^1 


r\ /ft 

0 . 4 1 


8 . 9 


1 2 2 


0.4 7 


9. 0 


1 2 3 


0.7 0 


9. 1 


12 4 


0.9 8 


9. 1 


1 2 5 


1. 0 


9. 0 


1 2 6 


1. 9 


9. 2 


1 2 7 


1. 7 


8. 7 


12 8 


1. 5 


8. 7 


12 9 


4. 0 


8. 5 


1 3 2 


0.8 6 


8. 9 
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F-4 



IC sn (nM) 



PA 2 
8. 2 



13 3 



1 3 4 



1 3 5 



13 6 



1. 1 



0.7 0 



6. 8 



8. 3 



8. 5 



7. 6 



1 4 0 
14 2 



0 



8 



0.6 2 



8. 6 



14 4 
14 8 



0 



8 
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